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diiwJI J Ijxlj al *^Jbol j£ cJjjjS&I J^J c*AJl ^Tj ^^ JbJbj cjU-l &Li?- 4«jjjIjiII O^Sol J I «iui .jiJbdll 
JT Jp <uJjj^wa *£>j cjjJiil LJp <uz*j Lj-lj 4okJI aia j^-^^po dJUU .ojy>-^n iuo uywj^lj HI J*A?- jfJU-l ayrjj 
.^j-^jll IJia «u5 j^tlj *>Lai jAvfl^J <jl UjUjI dJUJil cLsS" j* obS" ^j&i lyLi J I ^jliU 4s0yi)l rcuJ*^ Ji .La 
<d)l a*>ir Jl j*»UI jf-Jj ^j 4jT^a!I ob^l «j-^ Js> ^*x£)l aJu* JT L^ljLu jJI 4Jlc)!l olPj-^jil ^r *-j*5 f 

jl 4^JUJI Objx^Ilj ^LpL^MI 0ULJ2JI ***?- J*lyiAJ j£c <uT Jc-Jl^JI aJu^l ^JJI Jfl ^J lj ^jJLJl o^JLoMI J*A?- 
bjj&jl jjJlII dJLdjI ^^ coJ^lj 4~Jb>- J ob^JI Sfrljd j^ igj$\ J& Ja^JI ^IjjJI OjL»^M ^ -^f^fj Lf^ «V£*J 

jj ill dlsJjl Ul .4^1^- oLiiUa J*A?- ^a ^Jjb^i jl ayLo Jiwj ciijll s-^T j* &j?s>j ob£)l I la [yii <jl ^jliJU j£j; 

<_^sJI ala J jpli^-l c~£j£ . jiJJS ZaJ&~jv*j 4JJI 4?-^) c~£" ^1 c r *s£jl ala j£j£j oAJb J^uaLJ.1 jl Jl 43U3J 

.LruTbjP A^j aJl5jc-^)I sift jj :jiy^i\ Jl jjJill Jii OjJjjt jjJJU J^fli dJDU cpli^l J4jIp o>JL>b 
iLyJI j^Uall ala «U^yd ^Jill c,>s3l ^jji col^^ ^l^ J of^r^l ^-^)l flJia j^ -iLc Jp *liaj jl ^jUJU JLill j^ 

.SjlaIIj ^cuil 4mjJl)I ^Ijlb 
o^Lol jl cdJLSwJI ^^ Js> Ju^uOUJUjjI c^lSlli4j^a?s^^laJ OL^?-j cc-^sSvJI j^ojjP Jb^ob^ll lla JJi^ji 

.jpJtA I J J$ l^?u I Jl ^Sjpj i3j^iJ I jyy 4**jb j£jj£ J I l*P j* Cj\£j«<0jfl jPjZ J jrfialp 
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2003 jiW - J^Jbuol 



Jdjlld 



<uJt*u ^jl jl Jju A 956 aIp Sjijl J ^o JjjLa jUeuJ.1 w^l C*£ c-^So <^Jdl ^ISnJI JJj 

Sj^LlI LgJli*>W j^yuj ^LjjjIjJI j^a^-JJ jjJI 4jUb^j jj^J^o c^lS" /tf^t JjjIa . ^LjjJIj 4***>L*JI <u£" 

.Sj^jdl 4jj^Jlll OL?-jJjjiJU^sI *A 

UjL?- JjiUI t^yj O^J^ <££ * J "itf^'j "^JJ^" L£*"^ LT° Cjl*uJ,l jl (tfJiJI *-*>*! Jj^jt 

JLjj <Up <d!l ^^ Iju^LJ jlj c4jjU-wJI c^!ly-T^A jt^SCJI jTyill jl Jl <£>JI ^ LMj>£j .rli-l 
Ji' JUa^lj ^LTj^JIj 40U-VI j^vo*^l <JuJ J 43Jia ^l£ll ^j 4uJlj jlyill *j*0 Jj .<ju*JI f\?- j& 
4jj$» ^JJI rli-l lla^puj tSjj^Vl ji-l UT <d jjSu! cjjJJL! ioUil o\£J-\ 1$Jp ayi? jJI **ljil 

jLc^l JlP a^Xj^jj cj*>U! Jl 4jlji!l 4)LojJI JJU^Aj Jb-lj JjJLA Jj^- (JftJjil c^T *uo^-jjJ£ 

.y-^l ajJIj ^^1 ^>r^llj fyUy\ olpj^ib^dlj *d)L 

Jl l>d&l j^j cl^Jj^l Jl Jls^JI j^ J&£ s-ljiJI j^ &uolj 4?OjjJ tJ^ ^r**^ L<s^*i JjJ^ t^r^ ^o^> 
4Jli 2 I a 4jjJl&^slj 4-^JjiJI Jl <u£* J^u C^f^-y JlS a ^LjL*>Ij JijWU ^>^JIj IJlJjJj Lw*JjJL)l 

.4*w*JjJJ^!j ^LwOjjJIj 4jU*^lj 4^yJlj &OjVlj LlUJj-vJIj 

ojJLi^li cju*jil JWI ^tjijj c^JUb jLcVI Jl uu*jil jj£ oj£^ J L^J^li c r ^S3t oJift c*~j>I juJ 
j*® .^jLa!I (Jp J^woaIIj ^tj^JI jytJI <j £j^*i* L?«jby Jj^-t c-^JI oJia <u tcj& ^JJI A^U J^J^ 

r, ljj| jj* r,JJ (£2 UL^A A ^Lj jl ^Jl?" J^-^ L& I jS?tC ^^tj C-^S^JI OJlA Ijij ^jli ^1 (J^ J^^tS^ I 

c^sS3l oJiA jV cc^o j^Lp jibjw ^o dl!i jjSL^i cL^sp p liJJI frljJ Ja?o J^l ^>!j -^t^lil 4aJLa!I 
ajJI c-wa?-i Ji <d!l $y:\ jl^y Jj^ ^<JI oL?-jJjjJuVI ^uo^- jl .L^*»L»l j^ QLLJiJI dJUt> Ja^uJ 

.^j JjjIa c^T Jl *j*j J^illj 

oJia jJJ s-ljj j^ c-JL^JI ^JL^j '-.te-yjzxx jljill IjS^- jjA a JUiw^o j^UaiM oJLA jl dA^i ^ 
co^iJI j I 4ju^JI J^ j^j t*MI J! J>^>U ^j?wa!l Jj^WI jP dj**-*t Ji^ ^iisljl 4*Jl?-^a <^^^JI 

.oJla <uTjJJ tljj j^ <^U ^jjJia J^-jtt *^ <0l (JIp oj*>^ 
A^jjJij a^m^I rt^> ^1 c^^Jl oJLft o^l^ ^JlP jiy-*i\ tiye?*Zj ji JJI jLS cJpliJ-1 oJLft cj^ jJL^j 

^ji JljLJ^I ^ji^j ^jlill ja^ J jijjJ^JI j^Ipjj ji^j^l c^xSI JiLJ^»j (-lSj^ *&r J* 
7t*£\j}\ j^i <w^^S3l oJia Ul cJL^i-lj cJjJU 4^U^io cj^>U)l v'j^ J* iSjSwJI 4^-1 j I JyJ^ *^j cVrjJjjJbl 
^oLJI jjJ^JI j^j^Ti chISOJ L>s i i\ ojti\ Js>£yd\£^ ^jli!l Jpj^JI ySfl IJub iijd jSi il^Jl 

jix!l 4CJA ^A l<PH L)JJ^ ^^J *^?"jJI (Jj^l l)I ^C>t l)I <^c dJJJb dJUj j^j c<u)l (A-^t c^*^^ 



VI C*~J lift Lojj J ^^L-Vl 1UII Ifi^u j/ll Olpl^aJlj &lJI 2U-I jl Jl SjUVl j^ Jb V 
9j^io Jl SJjJb VI ^QZJ ji lift j co^l^Jl OL?-^)jjJuVI^J 4?->J!j <Ja*J-I 4JJI jjO jP ^boVl 4?vwJ 

jj^ll j)l?- L) l^jt jA\ U~\Jl\ ^I>JIj **£)) Jl a?->J!j c^JUUail gftHI dito jp J-^j <1>^ 

JU V c-^lj iSLA cjUjJIj ^L*aJ1 4jjIa^*j <bjw ^Ij 4jO>dl Ibdl 4Jb- Jl^kJbj .1jjS**0 U Jj&J 

.c-w.Ullc.^1 J J^sj V Jii ...Vlj4jbl^« 
oift jj&uo<dJ! J>*jj cJSlill jj Jill lifclgijlp^ oi?-l Ji ^h JjjIa4Pj^? jl :Uib) aJL) V 
jljiJI L^j jlpj ^1 S^UuJIj JjlJIj **>LJI lgJ*>l?- j^ jjjJ^JI jyiJI oyui j^uo ^1 iL^I c-^^SCll 

^ ^LjjjIjJI l$J/r ^1 OjIjS^I c4J>olilj k^JI cJu jU-I ^j^HI AliaJI ic^Jl^l JUpI j^wiS 
La£-\ jJI ccjIajVI <>ai>i **>LdVl t^LJjlill :LyjjlJdJ 4»j^jJI 4*?-^)jjJuV1 cji>-/Vl Jlp 4*£j~iJI clUJI 
- *>L*> <3 _ 2_ 1 olpj^^il cjljiJI *-i cCwijT^Sj^JI ciol^?- frljj ccjIajVI <L>$\y ^Ijj c^i^JI J 
JjVcSJSUl/V! ccjjkJIc-^ilTi cjjkJI^J^-c4UI Jl A«joyJL2_ 1 Jjli^4^JUjjJI :jlkMJJ! 
j^a^JI ccA^jj ^l L^y* j^JI cc^tjj^^ll ^^J** *^^k"l cVlj^i jij^S' JjjkJI 4»^k) jL^Jl ccjM*^ 
J *-w<waJ! c*l*JI Jj^k jT^aII clUJI lift SL?- 4ijA> cjlSlo JT J 4da*JI cjl^'Vl J <dJ! jb*pl c^iJI 
V iJjS^I Jji?- c c*>Ui OlJU Ji 4»JU^wJI cjljJ-l lip J iijLJI ja Aju\j r'^3 j*fc!l ^M tkJall 
Sj?uw cc^j^l J Oj*fc*ll c^Lil jlg.i-1 ojs*** c^Jl^-l J oj^&ail cSjJJI Sj?sJW cjJuill 4A*A?-j ^jJU-I cJaU*£ 
Jm^VI c^UJI JoJ?&*il cJm^jJI Jj*j JoJ?&*il c4*^*JI JoJ?&*il cO^S^yJI Jo^^all cOULJI J jJ^-l 
Cj^TjnJI J frlj^-l Sj?t*il c^JUl jjyu J^Lj cOlj?t*i! j^ 4JUL1 c4Jl^-l J j^uill cSL?JJ j^M^"^ 

. DNAjlj^ol c^j^jJ^ J Sj^saLI c^j^aJI 
dbliJi^l lip cOljLwJI Ljap cjljJ-l IIp i'jttjjl^ ^^ JLAk'Vl Lgjj :Jlil?SU ^iSOl c^j 

.j^^bill :S^il j^Jhl ob cjliiJb <cui?- ^^j J^tJI cJ^JI tjbwa!! 
*-$! cjT^a)! J V0L0VI *-jftlill :4jTy> oIpj^j^ Jjbj ^l ^>»-Vl CjJISnJ! JUpI jj^jj 

cJ^ojJI 4Tyw cjLJI <t^y cjljill j^ ^bU"! cjT^ll J VkL/VI *-jftliil tjT^All J 4J^Urlj tiLtJ\ *^J 

cjljill J jv^aJI 4^aI c^JIaU-I ^^? J jLjVl 4^a?w c^L^ll jljiJI aIx^-I clJbl j*wu V t^t^uJI *# 
^Li^- ccn^J^^ ^U?-j cLJLoj Jjij cOjsi> jl JJ cj^l^iil jLcVl c4*aIjJI ji£S! n^t?- cjljill j^ 4«Ip ^JjUo 
^Lojju ,3_2_ 1 <dJI oUU?-^o4Pj^tjT^JI JSLM J JUi-l coTj^^ ^l cj^Jl o*y)£ caJUI 
(Ja^T cdL^ p Jl?o lili c*UJI A*>ir p L>! a^a\ cj^jbJI j%p a*>LoVl IgJ j^yw ^1 ol^lj^Vl cca^ijj 
jjj}\ dU!jl cjljill J JjlJIj j^d\ tjlSl« JT J ^^y <dJ! cjT^aII jIj^I j^*j cjT^aII Jj£J! j^ij 



* 



»lo ^ 



8 4_*Jl_a1I 

10 jkdlj JiaJI ^P Jl*y 4JljjijJb Jlc^fi 

14 ? &Ub Jij"** J*^" OUjUIb 4*JU fcti-^ JjJU n^J 4JlSC*b IjlfST *£aL»^-l J J I JjSyu Ja 

16 jjkJI £jflj oJ^j(DNA) p I Jul jl 

17 jjkJI £jaJ J^ J* Jl^JI JJjJIjA Lt^UU JSCuJI ( ^wdl 

18 ?j**JI L^y Js> U^l jjycif JuT 

20 "J^-jJP^JUI ij^-j JpiJiSfl oUU&al^l&JUJIjtfT j*j-$JI iliilbSCc 

2 2 LaL^-l jJaiJI JukAa 

24 L.5U- 1 J sy-l #0* (ATP) ^ c j» c^l ^ 

26 ?y*.| Jjj^l E> ^ ^ill j, 

27 V jj*>U£ Jw*a^ Jj>*j xSjI jl jj^Ul Jj* 

2 8 jj+0 ^b A-*Jt-l <*-**£? a ^ jpxzj jS\ b*A^-l 

3 SjLaJI b/v£JI J^^UaiJLI JuSCJl JS^jil lj^rH\ 

b*A?- 4*j J * o*^dl y^^ Ml/ (^ ^"^" *^ 

3 2 *iCw *^Ju 4«^il aJ^j aLdJI IgaLkj 

34 lg ^Liil j?J ^kuJ *tf JUpL ^LflJI ^kuJ ^Jl bW 

3 5 ! JUp*>U b*>U-l <u a^j ^JJI ^IjJI +&Jtib jas~j *ii>L^ J I 

3 6 ? Jiall ^j ^^^j b*^l Jj-b ^3 ^Jl OLJWI jl ^Lj^- Jj& 

3 8 VaJill J^SLJI £~J (t-Jid 

ajjOj^aJlj <juj^Ij jjT^U-l <ju>^ ^ J^ 

40 j)LM ^-j Jp ju^lj J*b ^ 

42 ? aJill Ja*-^ Jj^li^Jl Jl *iCaL^-l jfiyci Ujl^ OJl?xj bU jjSyu Ja 

44 ^I J ^jjAJ! jl^-l ^j 

46 OH I jJj I ^Uj ^ I ^i? 8 ^ I &tj^" I 

4 8 a~jjj\jA\ 4jjJaJl d*-P jU^^flSo J^lj Jlia 

5 hjjj*? ofijll? jj S iji- 1 JIp U^wi i t^JLJbjC L«L*?- 1 J uyjj* J^ 

5 2 *lk^SU4«fc*llolfjiSfl 



jkdl j£jS }jjJ>Z~jjj I Jill i^IaJb Jlff^fl 

5 5 JUtSlI j5feL.l1 J If? I Jiw <dbj 

5 6 Sjl^llj ^jJIj (JUJI dike ^1 oUjiSfl 

5 8 fUaaJI b*>U- plsJjfl JaJa^f ^1^ 

6 4*jjjIjiJI oJlSo Oli^JUM Jc-^sa)! Jj^DI 

6 2 aJJI J<jc*~i'j^M ^L^ (juy^-j^JI 

63 Ik?- Jji 4*«jb)l dUUI jOlgJM Oy^ J* ojJLdll dikc^l OljyuiJI 

6 4 jtivaL^-l JOJi^tj a^Ti ^^ ^ 6' J>k^> (t^'j ^^ l«i» 'jjj^' 

6 6 jLJ^M «-M*^" aJ^tJ ^Jl Ajjjjjii Olc^il 

6 8 Vj^Adl iUUA)iuJa*)l Sj^all jfj&i}* 

7 bW <ju O^LaJ^I 4$Lj 

7 2 (iSlI <j0j Si^fjJI a^TjJUaojA «il Jguil Jj^j^Jl 

74 VIjuI jiJsaJbyuiJ ijj 13 U 

76 j~^-l j~J l^Svc ^1 Obj^l :Obj^$JI 

78 V <u*&j ^j <u JJ* JjSo ^ J I 

8 !43JuoJb jl Lg^ii JiJb j^^k> jl ^SCeiitabw ^ 

81 V 4^ OU^bw JSOJ JjSo J I j£JI j^ Ja 

8 2 iLujjIjJI oiii^JI Obj^JI 

84 V £jUl J?-Jisll j p liJdU 4Jl dike &J\ jl j$yu Ja 

8 5 ^Ip JJi Oyvjl j^Dl IJ^ *&*lji Oj***^ OLcjiSlI VjJ 

fcjW olfel^l j^fc^l iLwi-l obUii 

8 6 JJ j^lAy jl^Il^ljflU JUtf 

8 8 OU^Ulb &JU SjTI jb aS^U p IdJJI b^ 

90 <ii I a^£> lj <U j^»U J Igj j*a^- *i? ii^ ^ l^^^j tj)& ^ry 

9 2 jjkJI ZjJaJ JQsj^ ^J&i ojyU^ cJlS" U^a &>j>- &I j^jLa?- d\ 

9 4 V^Jaiil JlJ-b&J^a (*&L>- Jl JjJbu Ja 

9 5 LaoI 4&J^ft JjS^I J^SwJ JL4Pl 

9 6 <d!l jJl?- Obi j* h | ja aj^uJbu U JT J I 

98 j^kiJI aajJi?- :J-**lil 



LaXJL\ 



ajLJI cJlT cij J (j}M\ ft* ^t ij* 1 9 J^aII Ja^ljl J jjkJI hjaj c^-^k 
^kj^j J**^ J (t-^^l <l)jy?4 lJj^I ^^ ^^JIp &^ ^ .JJu* ^j^wo ,Jp L?-^J^£Jlj 

Vj ^k^o^II jj^a^JI Jj^ap J /t-jjLail J c~*y ^yJI £li?lJI oblibpVI j^y ji?- oj^-VI 

j%jjj| ^IjjJI L jj*JJd\ Jl l^Jj^l ^-jj ^Jl S^aII ^j Lg^oLol J ^kj^j kui? SLsxJl! jl 

L?- kj^ aljll dJiA Jj&j tlgj oL?- V ^yJI aljll j*a*j ^rj ^/^ &JU£ Ijlj oL^-I l)J ) 

.( SLi-l Ijlj La j^j ^J?j ibuo 4Lj (Jc-u^- ^1 

.(Lj^oLol J 4k-j~J ku*k IgJ SLJ-I ) 

jlTj cjkdl IJll* ^U- *J*jl&l I^jj lAjj^Uj jejjb o^& ^Vl JIp *U!p JspI Jlilj 
^jj ^Jl £J-I ^LU-I Jl Jlibu jlS" ^JJI J&Ia c~*Jjl il*!l LJllI J jijjb ^j^U« *a! j* 
:Lajj^aj US' l^P Jlij l^auJaj jij^JI &~~j L^oLol J^ &UlP4*iLS' i)IJiu?-^4l c*£ 

.( ^^La JSl*H o«^L? 4k***j &>lb ^M ^a U iJ£-l jl ) 

Jxa Ljjbt^l Ik?- Jl ^^1 Ufj c CJ%?C&\ dJlA Jiw ^lp oJU^ca Jdjjb hj^ ^h^ I^Aj 
bj& oL?*JU J I IjJLA^pI U~?- (Huxley) JL^Aj (Darwin) J^jjbj (Heackel) J^la 

.&s*JI 4SJlyalb jJL?- clk~~j 

fajaj c^u^j ajj j-« 43^Up oljk?- Jjill cAya.<j jy J^l?- L^Ij^JIj JUJI Ik?- JlaIj 
(Heackel) j£»la LjaP OJl^ ^Jl U^-l iZJfr- £?i\ JJbJI cAioTI JlaIj c IJla U«je Jl Jijjb 
I Ui-I Sii^- jl jjjjI?- IjJlaUjj ^^ JjLj ScjL? ^j^j <G^!b jp SjLp SJ^-I jl ^j 



:Jlic~?-4jy-l 4J&U 



c'^^Jt-l frL^-Ml Jip U c^cj\ j&\ I42L&- Jj J^j^ ^3 Sj^ JjJU SJ^-I jy& ja JuV" 

Michael Denton).^* J^l£w allaJj o^UJJ SjU- L^jJj^S Jl4 C^ ol^-lill OJl£ 
(Evolution: A Theory in Crisis: London, Burnett Book, 1985, p.242 

.V£-\ J^-b k^ oLJj^j oLc^lj obj?- ^o SJ^-I Ljjj^ ^1 aljll *^r J kiijsil 
j£j*i* l bjij 4Jb»- jjJb &U la^Jip *JL» ^Ij jLJ^I *+*^- J S^j^-jll b^U-l 4>aU ^j**} 
r^j^j Soil I SjU-I 4JU*1Ij JU!I oljjkj Ul j^ytf ^lj 4l?- JSy &ibcdl r^UJI Lit I 

.^Lo^JI 4dJLyall ^UwJ j*Jj Jbu <d!l ObT J^ 4j»T *^ijA L04J-I iJl^-l JU JTjl ljj^-1 

Jj j^S JS" J <bj^ 4jlijJL^ 4*w2j <u1pj #jU-I 4jjS jIjTj 4JDI jU- Sbl jLd Sij^-I Jj 

frUJI jA 4^L?- 4i^aj U^-l e,j*£j* JjL^Jt ob£ll IJla CyJlS" Ja?- ^JJI JL&-\ c-^JI jl 
4dJUAll 4?tp VI ^a U SlJ-l jl ^Ju j^ ^Ip bj ^<Jp OjLob jSli^-l JIp S Jb-lj Zy* ij+ai\ 

4dJLy2lb La^^?-j j^C V 4J£j 4jJ?- Olj^? oL^JJ jl C^j cOjTi Jb?- <dll Syrj^jj j_ a j 

<>IbJI Oj ^^J^a obSOl iJia (JaJb! ^^^^11 c-^^JI J I jnP c SjJij Js> j£> $jl£ ^a Lclj 

• *!^ J^r^^- J4JUI ojjL^j L j\jfis> % i\j 



J^-jj ^JJI (DNA ) ^j>JI jA*U-l ?uJ j-« ^^J *L*#^bjjl£y bJu*?- JaJI?- JS' jl 
^g^ai aJ jj^ai ^ jjjb Alii) jdj *a aJu* aLJi^l 4*Lpj ^LJfcMI Jup SJ^-I SljJ J^-b 
j&6 ^jy OljUU £*>\j ^Ip (jj&sJ LJ ajJb>- ULo <uJ£ (DNA ) &j>d 6 J^' ^^H L)b*J^M 
aLJ&Vl 4JUp 4j»IJU JUP aL^VI !&y> Jl (jl^jJLft ) CyJjlJI fji\ ^bj cOUjWJ IjT^o 

jPO^jj^l JUaAJl *^>j r-j^jil cJjiJI J^ J^y u^tj^ Ji (DNA ^jjJbM *JLJI *-m%M 

.j^JI j»^si^ J J^O ^111 "j^La" J^ij j^JI U^a^ jP (DNA)Lj?-j 
Lb?- ^al l)j^j JUaJ jl JiL?sjjyyjj^-lj l)j^j s^bil cJjJI J<UiLfe# (DNA ) a^b 
DNA- ) c/\ Js> jjjJI *b>- JLAli J^l Ul t kw^j^Ij jj^ ^b (DNA) oLfti V US' ^TJu 
j?A hjjJ^j cd&ij£ J I U~JD I jji JJI (DNA ) J I ^rj £LSvj <uiJ?j3 j U>oJ# ( Polymerase 

OUjJUil C-Jy J I fJg."M.»j (V'JJ (*^J J^ ^ &J& &\ $& i£^\ Olji jfl Jj^ll £^*^l 

4j*b* 43JUj 4jUa!I J^U Oft?- ^1 J^rji *i d^- 43JJI JT li-Jb U**!! a Ju* J^U (DNA ) 

i fJbJj^\j\jy>Jjj£jj\ a>j2b *Ift?*Jl!l j*j& cij^r*"*^ *"bj *^"!j^ ci^" 0>ljLL« 4j^\j c-Jj Ijl?- 
j* (DNA ) hjj\ OLc^l dL^c tJUb JT OJl*j L*j (DNA )j*-Vl J^aJI *U£J U**!l 
. (DNA ) ^ij^i J giJUaAvfl jJ^r <ju i^taM OJl?xj V ^! Igil^M 
i. Lm^uoI <JUp u^l?- Ijl?- ajU^ < £^*s> /fJij u^l?- j^ /U^i (^^1 J^ L)Ld (£j \j& 

.UJjS\ U^JI oJigj aUU JWIj Ji^ll Jl -b^j ^JJI (DNA ) 
i^ll Jj^k jp ^3^ oljLU £^\ji ^JIp (jj&tj obS" ?w«j Ij^^j jl ljjj**a~j jl *-^J Ja 
jl Ju^f dJLi JjJui ... J^t^^o \Xit but ? cij^"' cr° ciy J ^* ^^H &\j£ 4>° V^' 

oLcjjVI L^j &jj& jJI oLUJI jl Jj^pjj 4mjjjIjJI 4»^lftJI jLsaJI jLs dlli ^i-jj 
^ aJ JJL^- *^ ^JJI JjL^JI j^Jadlj i. Lm^»^I J^ DNA ) ) J S^yrjll oU^Uil oljLUj 
OJ^- JiP LjiJL^aj *^ ^Jl JjJftll dJia Jix 4»^lftJI jUaJl ^ lisp I jl t Lj\jJj6\ 4ix*ai\ j&>u: 
Cj\SkA\ oJijj (t-^Lc*^ Ju^-jJI c^^wJI jl Jl4 j^j • S^bJJ <3j^* ^' ck fUsA^Al j^ia *>u^ 
. 4^m1oj <d!l ^j?-^ JeljNP^I ^ (t^^yj ^^!^b ^g^»Mf jft LAjJJj ^b^JI SsfcU-l 
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(DNA)*^r_11 

.~*3!ttt OUjUll dJLi 

yl& L^U ^s^t Uby l&) 
%J^JJI (DNA) 




(^LLu pj # (DNA ) 



#j 





dr 


*** 

\ 




\\» x Ufcj 


1 


Y 


^i-^-^vTI 


s^y 




^*"*«*M ■■ ^~ 





(helikaz)jl^b 
i. Ucu-I Ji DNA 

(DNA)^>p 






l^UpfjlJC^HDNA) 

Ob dl&ftli (DNA) 
^j (DNA) jlWj* 



(DNA)^.ueu<ii^ 




j&# Ojl?- jup <Jn& i. Lu^oVI IJla J^j oJujl?- y?- jjj&A (DNA) ^j>JI ja«U-I ^rj 
£*<^ c^" iff** <^'j (**-^' OU^Uil dLj jA ^JJI (DNA) ^j>!l jA*bM d\ 

4£j~oji &j£il OlJll^l j-° 4Pj^£ j£ OjLp ^j teti*^ JjJU ^Js> J-o^J j$y*- CJljLU 
jA«btJJ j. Lm^»*^I 4*Lp jl g^uJ ^ J^J -^ 1 J* ^jh ^ I^JiP M^i 4$%^ 
.^j^ojl Jib£ (JaJI j I 4?ti^ l)jJU tu~j aJLp ^j Ijj (DNA ) ^j>JI 
. L»y& &Li^ 8 <jl 2 jy U jjycuJ Igj I ? o Jla ?t**dl 4JLp JjyeuJ +£ dj&yZ Ja 
8 ^\ 2 ifj[» ^-jIj^j «^* <j *&tA*P djj* f 6 ^ *+t *J I //*■! IJub c^jLa!! <jjij£ 4~jI 

,^JI ojdl coj%^a3 SJio J^l?- dJijS' 4JU*j aj£ jl *Jfi^~j ?t^JI J ojjksil L?-jJ^£JI r, Ijil 

ts*«jS\ 4JL*j ajJLi ^JJI £b Jft?-^j J.AA) j I Lk^- jo JJi j^ OjS"i 

.3^41 uyJlj ^Jj ^^ *^ ^^* ck ^^J^ <L#H j^J(DNA) 

?44jli ^-j^jj lia^-jyy 4JUa!I aJcgj aIS j^j b^-l JS" aLJfclj (DNA) ^j>JI ja«L^I iJ 
*^ c^^l J^l^il p Jull jjkdl aQaJI iJufc jl Jli j^i .oLL*JI oJu& ^ 4^Up JT l^jj^sj aISj 
lilj c UU jkdlj Ji^JI jLkl jp *jL?- J^flll iJlft jLd .^JL^all jp£ j* jj^si ^\ 4i J^-jj» 
J^klb (DNA) i. Lu^ol aQsj jjj^nj 4«J^ 40JM1I ijjJJI >Tjijj Jj^ll Olji ^?- A^Jjb- 

. I Jul dUi ^^kwol U ^btJI 4jIjJjJI 

Oj «UUi Jb?- aU\ja cSjJlaJI j JWI c-^-U^ja o^JI cjIjLJU Jl^o <uL?- J Ij^u^o JljU ^JJI 

.udbJI 

1 2 6 i I s.L«J I l^j^i 
14 



80-20 





AAG 





oljl*U3 




fatted jj^ 1 






.aJbtf 1000 j*0j£$fcj*^ dabtflja*- 




jjkll kjaj O *&i (dna > p I Jb| Oi 




^?- J (DNA) J^-ta oJb-lj &j^- J <Ul Jl4 J^ 
Oli OUjLta ^lp ^j^ <L£j~*jfi IpxSup JjJU jLjVl 

JIp Jaj^-I <ju^ ^^-jj^ ^W* J-*^ O^lj tttJb V>aI 

I Jia jl jj*a£ jl jxc J^i c <J9Jj^"' d ^ it* ^J*" JiiljJH 
jUail Jup jjL?- aj\ VI cV ^bJb c *Lo*ll &JL*all j^?tc r J^JI 

.4wjjj|jJI k^laJI 

Jbol^CJj ikll OytJo Oj2ju (Jfl^uJ 4mJjjIjJI 4j^ljuVl jl 
hJiS^ dJlb: 44JI ojJ^T t^jjaj J &JL*a!l o^J**J ^^^ (*g** 
. j^jVI <^-j ^Ip jJJI J^AP **o^- Jj^Jj o^« 

<J jj^a^JI jnp CJja ^Ij ^^* j^LJI J^ap J*£*£j -JLp- cJUp 
Iajnp j IajnPj SlTlil oJuij SjTIJJI Sjij jj&bll Ol^lUj jlaiVI 

. 4^*ilj iolil Oljjj^il J$VT ja 

cJapl^l <Ul Oj^ *Aj Ja& Jl$3l cijJJ VI -.b*j V I Ju* JT 

c^* c^ S J^ ^-^ ciJ^ V°^' o^Hlj Jl^JI j*)ll &*Wa!l Jl 

OliljjJIj JjJ-lj J^JI) Jiw 4J-I oUjISOIj jJJI pljil *^r 

jU^IIj 9»y-lj JUj^JIj Oj^ijJIj O^lj oUI^aIIj j^jjLkJIj 

OGLJI j* j$VVl dUoTj ijjJIj jjllj j^Uiallj JLgJJIj ^JaJlj 

JT jl 4i dLSV U?j Jj^a^j u&jf 3 *kuJ (^ cr" oUljJ-lj 

• if* J^ d^ ^'j *^J **^ ^M' JjVjJI a Ju* 



74&VI :*J-I Sjj^» 
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k'teii J&SJI (Wfc^all 

oJU* JT jLJ cj£jJI J »jJI b*>^j 0*>LaJI b*>^j oLapVl bM*- <ju JL?-jj jJI ^ft Oli^Vl 

.<iJUp *3j* jl)^ ^^ $*biSyj 
J^oUap'Vlb^Ui c^jJI b^-j oLaP^lb^LAj j£jJI j4Ab^b*>U- jbriyUoUl j?ti 
jxil j* oljlJLJVljj^ljVl Jm^j dUJbj caJla)! Jup ^^pjj (jj&d\ *j**i\ ja IJlJj L^jSil JllgJjt 
.|jL?-44jli4Pj^j l$\ j& cJjj^aJI J*-j&u^« Jb-lj Ja^- ^ b*>y-b SjU ^UjJUail Igail^o Jl 
. oLapVl b^> JSw <lJp j IT U j**£p Jp J^jj£~* 7 Jl IgJjk J^aJ *Jdl U^- Ul 
l^i»-j «^l cu*?- 4jj^jJI oljyuiJI JM^- j* a) j^j ji lgi*?o yUaJI J ^aUxll *^«J-I IJU* jlS 
J*-IjJI j^ 4juoIj 4?-L*o oli LJ^-I J**j U J^IjJI ja &j£ \J^r Sjyu^ £ljk*ol &j* Jp b*>^-l 
jjj Ij^- 4JIp Sjj^aj (CO2) Jj^£!l JLm^TI jJIj ^^kj (CO2) <jy*-^"jVl JjU^uul 4JU*y IgJ ?«-o**j 
IgJ +£ ^jA I 4?-LJ, I /t^jt^" pZ'jj^Qj J^oj V ^jj**} a jJ I j-« ^**£« >u Ji" J b Mi- 1 (j^M* ^>rj (•« s lj^ 

Jbrjj ^JJI ( koklea )jJTj£S! IgJlSwl c~*^ Jp j^i> L5 liTj LupI J Saj^jil b*>U-l jl9 dUiS'j 

jybj OljyuiJI oJUfc cJJUJtf Ij^j- SjyUtf Oljyui j^ Jj&£ b*>l?- jp ojLp jA 4Jl?-ljJI J^VI j 

Cj-wap jIJljI Jl jiVl J Jt?-jj ^JJI JjLJI Jl obr^il Ja^ Jj>^^ J-^J ^j^^ ol?-^i! 
ol: 4JwiJI b*A?ti c &£sj? Sjj^? j-^?-b L^ijfej ^^jJ £>ji£ oyJI ^r^ J 0^^^^ bMi-lj 
dUiT ^>ij c Lr ^ a *ll JUa>V1 Jsf^xJ ^LipVl j^ ju Jji\ Js> ^jxi J*jj&\ J^J 
^LSwiJI y?- c^^So c-^TjnJI iJia jl .i^aJI obc ^LoL^?- SJuJlp Obu*2 JIp 
JIp ^js^o bMi-l j* £Jl?- Ji' ^^^o aUsjJI Iju&j .«j^i!l obc L!lp yoL^- 

jjp L^ji c^mwm? ^tijJI *bwVl J>b 4jJlpSU 4^U b*>l?- Uiji iibAj 

.iijbjJI Jl^j aLaU 4~oL« JjSsJ L ^iJg j c-^^ 
.^UJj^lb SUmII 4>^4I oljyuiJI j^ ^Uap Li?- jr jji ^rji 
^lip j^ 4JI -b^U i^-b^ll oljyuiJI oia J& (jj&i jA\ 4JLSLJI obji-lj 
.*!Ji*J! jt-s^a jljkl j-» *Ia jjfc aS£ dUJuj L^?-b- jp j^jLaSI ^^k>j 
Jijk jp cJj^j jLjVI a-^jj- j bM^-l ^j^?" jl /<^ VI c-^oj 

JlSwVl jJbi- ^JJI jA Jboj ^b^wo fi-^J ^!i cjl bJ Jtfji 4jr iJlgi 

. giP S^ l^fej ^^jJ 4^Ll!j 4ojM!l ^ ^, ^ 




cjjJuU Jj&b^li-I ^ySAJ cCuSjJI j a^c Ljw *>\>Jj J^ti? *^-^l I ^JJL^-jj ^Jl &t*ail jLd OUjJUil 

. &u al I A*p>J£ *^P Lirv^- jo /O^l *.LJol ,Jb ^jj-** ^)^j (.yo<A\ 
aj^JISOI ^J JJlib dJUij j^aJI jp Lj-^y &wiJJ 4Ab£l *LiP^M ^U- U^-l bpjj jii 
JS" l)I Us^l **4 Jaj-^ o^ll ^-^j -. Ijao^lj J^M^-^A! L^iLA Sij J b^-l oJla _^ LJj 

. j^ cSjJibJI 4*Ja!l c 1 9 8 8 Sjii I cl)L*&w ObjJJ cYasamda ve Hekimlikte Fizyoloji cjbb 

.(40 

J2J& lJl£~ l)^I . 4~*a j^I^pI 4«J^- &ua* OlPj^£ J^Jjj ^ijbcj j^a*JI ^yJti J£*Zj ^<JI 
Jib jP L^jl^daJ jjjc cAjTj ? LuP jl L^aP Ijl^rjl "Aap dLb: J^i ?j^y Js* l^a*? b^U-l 
dibc Vj iJjjPr \&j& d\ **j iit^l b^U-l jP ^>JI ^J^-VI >c ulSj c^>Vl b^U-l 
lla jJi^a j^ cJ^lTj^dP jjj£J 4J 2^ ^JJI Jl&l J*- ifl^l ^JJI Ui c^^ll *^fj JiaJI 



»JLP 



5 3^l->lfl 
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J<rj jp 4151 i>r j > ^1 

jSij c4mJ»jj!jJI ^U^JfijJI jUaJ I *Pj JL?- ^U- 4jlj*i*JI 4$JLm21I 4^J CJjSi SJ-I ii^-l oi 

J Ju£ itaVl j$VT ^ j^ J*ta iJUbj &bJI ^JL^aJI ola oI& 4J-I JaJI j^ Jj^l 

b^U-l j^u iJUftj c4*U-l dJb^£ JL^-jJI IftfJ^j l)j& .Oljyuill J^-b J o^-jll J^L&JI 
U dJLb: ^%iall jlgJH J&yfcll b^-l Jl .dili ^U- Jliwj <j$j*jll 4*J£ O I jyui J#^k jP £5^?x£ 
aUV| Jl iS^^j £J^-I Jx*j I? Ojlill uajobcoX iJ^^j oljyuiSI ia cojytJj Sill ^U- o^& 
J^Jj ^JIp Jj^j ajyu^ LjL^a3 4*uJ j^ Jj&j l^J I ^y <j9j*-*9 U ojyui! Ujk Uk&a \jJ&-\ blj 
JJj Ja^ jJxp 4j^\j j^ Jj&j jUaU-I jbla ^J^-Ij cj*i*JI U^vi«.> <J 4^rcdL^I Jc^o <jcaU- 
l^*^ &*3jI l>* l)j&2 Sjytyall jl, r /ig.H oJia a cJsid 4Aij bjS- ojJu^ j* l)j&3 l^^^J 

UaIj^-I jQjk cjlj^T aJ a DYNEIN ) ) <ju-»b <U^ol uyj^ j^ Jj£v£ oj^UaII JUaaII Jia jl 
43 i (jujb j^A\ ijZy^ Z~jJ*i\ iijfejJIj c4*rj^~l 4llkuoVly-Vlj 4*U-IjJI 4)lkuoVl ^Ju 
'L*py£jA lAyy *g*~^\ u^j^vJI l)J& ^1 &\*ijx m lj ^4*^^*° Sj^ k^^l <jv ij^jfS A**i 

j£'\j£*j lgj| VI cUljkwol ^ISw 4j»lgJI J JL?-Ijj Uy L^j j^j^^II *bJl^t?- JlSwl &J* ^U 
*& ojywall ^LtfiJI aJlA j^ jbjl JL^jj j c^Jl^l ^LJI jbvb &jUu jjj&JI 4>?-b j^ Ijlaaj 
J^ (j\*yrj* ^'j^ J^l^ll fUaJI ^b 0^ Ijla ^U-j c$j*i£ 0*>te!l oljytiJI ,k*>j J iUaiLa 

. ^ jLJl JT Jup ^•idl jLgJH b^ ja<L)&- 
.ywill J ^aLdb j^j o^^4l OyJb ^jj V tlj^-l j-a Jj£l\ Jla^II aLIsJI iJia jl 

<tiL * bzA <&j£ OL%J?- SjJ^- <U^> j^j S jjb £j[Zjjp- lj££> 4$jb j-a /U^l lAyj* cfijjl J^J 
jLJI iJia *-uwaj Jlia^-^J^I jl cu*?*j IJi?-4jijd4j^LjPj^ti: J^ij dJUJuj LaU j^aaJI Lg-^y /w 

i^flJgj Jiu^ Jl2d JL?-lj ojytJJ Jj^j Sj?-j^ OUJ^j <^xJ \^j^j jl LJjL?- ^jJI ^lj?-Vl oJlftj 

. +£ X«*p? (J b*Ai-l l^j% J^-^ ^>° JL?-lj <ub»- £bj£ ^J JU^-jJI 
j^w? ij^-l yi-l J Jl?-jj ^yJI SjyuiJI J?-b Jl?-jj lg*j^- *lj^-VI oJia jl J-^o b? 4^^U-lj 
: JbJI Jliil J J**to jl ^yuy fe-LlI Jyt^aJI J^bJI ^Jla I JL?- j^jJJ ^lj .OljytiJI j^VT 
JSsi J^liJI aJia ^jjw? ^Jia Ji^JI iSj^l li jLJ lyuS J>b J^LaJI oJia ^?j bjj^aj^! 

. jLJ VlycJj j^LAlb IJi?-jyU^ <up LjJii U 

j£> jpuu C%j?- IJL?- ojyu^ 4?-L*a J ^lal^a L0LS2J A^J J^ (J^J ^1^-*° ^' ^' 4*0 ^Mj 

^11 aQsJI IJljI 43jS3,lj S^jdl ^a 4dJi^all jl jj*<aj J->?x£~j 4il aSjll j^i S^^l OyJb Lj^tjj 

^buj 4Jb^o 4JJI SjJlib aJJ ^a Lclj JaiS oJ^-lj 4Jb»- dJb^?xJ flJ^" oj^U0 4?-L*a ^J 4^jj 
. ( Jbu 2 U JLJVI Jp )43b>t r ^4!4jiLjj Vj 4! JJw V ^JJI 4uJ^yj 
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<juLj^ Jj 



4j^4I c-^jL5^I 
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J^ j^j bb^ J (Mitochondria) UjJlJjTj^o ^^-^ ^^11 **J>J Olk£ Lg^x^uj oLM Jli ^U- 
jl .bjJJjTj^II ^U- 43LkJI jJjj £i\la£ jyC UaHJ^I Ua*?- <jydL° ^ ^' ^ ^^-t ciJ~° Ls**>lj^ 
43lk!l -by I J*UIjipLj jIopLwo <Jj U£-\ J43J2H _bJV L^jj Ijj^ ±+*L (0 2 ) Ijf^S ^i\ 

J^l Jlg^Lkj Col ^Jl OLc^ Vli 43UftJI -.bJ I jljkl ^0 jjfi JS" JUP lAjlj^l &b£l CjIsjj Vl J^bj 

J&jj£l 43lk!l Jp^dUiTj L^j J^IS" J^j ^y-^l oLc^SULjjISCo i5j^4dUftJI -.bjljljkl 

OUoj 4>k^JI OLLaJI OljJXPj 4jLo*£!I O^ApbtJI OUo j£^? jP 4Ji-l JL& ^lj* Jl 4j»0pV| 

. &J^I 4j»Ip J4JUP ^^lj ^/-U?- J^P Jj»^ Jf^J Jjl&b^JU*} fj^tl)^ cjlj^l c-^JjJ jUa?- 
43LkJLl 4k^^ J*ju jUJU &lil J J^-lj j* j^l lg^?t?- J*^ V ^1 b^l l)I Jj^JI La£c Ji jaj 

. ^lj^i\ JlwJI jl JadJI J^to J^ UJij JlAPlj 
Jjiyuj c<Ui 4w^j *j*^ <J ^gJLtPb l)j^^ Ij^P^PPCJ* ijwJu^o <^J^I ,JIp *ji& JaiJI J^i*o jl 
4?-bll ^^allc^alM JaaJI IJla J^^Sjji^jjJjLgJlp jjjw j9j^^loljk^lj]?liJI 

J& O*^' c£*^' (^ ^^' J**^* JtA^J>^ L)l J***^ <0l jTUb ^0^-1 j^j c^^Ul** J ^J 

. JaiJI iUjlS' ^yto ^P o^& ,i^l *-gjjJ j**Jj i>A4^ 
Ijl^uj^I l^Qai C 4*M 4JLJ-I J^Qfill -.b*)f &ol£ll &ydlj 4>ljjJI ***$ ^£ll lOA Jplbj 

J^aj ca^ jil . J*JI 4JISC0I 4i?JJ jl JjiJI dU-^all j-9 <Ul dLiVj c JaiJI J^ko J aQsJI ^a 

jSii i bid Lprjjat iijt^- 4JUp ^gi I JJ U&\ j*c 
LjjUJ «^Ju j^ 4JUJI oJia jl4^ V*^*i ^1 ^JL^xJLJ 
jV SjLgil oJijJ Jj^^U 4m^a1I LjJ -b jii 
-.bjj ^j L^j Ijj^ ^^b ^JJI (O2) i??x~£ &*i\ 
c-^tj U^-li La j^j lU£-\ Js> ijL* jub <J iilkil 

LfoLij l^tjSij b^U-l ^bxjj 4JIX0I aJlp JIp JJ^ 
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V L»L*-f 1*^ ^ Jbrjt ^iJI fllkJ I j*> 

(7. 1 ) Ml J Jb-lj <>• J*ff J* t+sp- J^ji 

£Ub Olji y> d&> k^ ^l** J**H (j 

i» JLflJj .l^af Sjjkw JjjLj #UaJI 6 ift 
Salp? ISIWJ iUjl j* J^UsIl JT p^w* 
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li^l ^ sy-l Sib : (atp) ^ ^ <#f *%*■ 



Sjl>l 



frj^aJI 
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.L^ll 







y^ij^b 
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ATP 






i 



3 I>5II 



(ADENOZIN-TRIPHOS-Ow^oVl i?LLoj3 ^^ ^wwJ i^l*- &j^- J Jdw Sljl 4Slk) I OJ 

.O^Udlj r-bVl OLUp £*?- J aJ^uJ yBj PHATE ) 

.(ATP) i^jfUl^/jsT 
^fj (ATP) j/Li^SaIj^ 1 j^j^l JLJVI jk-^- JJ^jeV^i^-e^JljjTJJbjJtJ^lj 

^^l^rjjJ (ATP)«bl^li^ J ^j^dlJJJ4dlJftJldJui Jpju^uU^I JSL^-Iji^^ 
.cJaijj jo L»y£ iJl^- JjJU &U J (ATP) fcjjpr ifj%* lj£s> Jlai- JT J 

? iblgJI^j^JI oJ^*^iil -.bi^ll lift *xuiS 

Cj&jpt £*ti ^ J^lj (ATP) J^jej iilkll Up ob ^» ^Qall Jl UM _b£ Ujup 
J^-b OLLaJI Jlaj J^a?xj If ^y-l OLiwoji fojpr rcJb o^>- ^Ikll^Jajj (Sjy^l ) Oli*>j3 

t IgJ s^oUll -b)!b aLaJIj 4jUJJ 4oj^UI #02)1 ^LoS" jJ& jl 4*£c V Olji ^a Jj£j ^jjl 
.*jj**JI — bJ^fl IJi& J^x^I c r ^>Lil cJaJUrJ I alk) ^j^"j 4dJL^sJl j^u: *ai jl J^x^^jj 

oLjISOJ o^s^oj (ATP) *<£#■ jL?-j ^rl^lj IgJ *<£j*r J^ ^O^j y^-l Jf^ c£^l j^ 
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J*b £ d&s </\ AVI 4*jJ (ATP) ol 

j>**jAj (ATP) ^^JU-l^^ji^l ♦ »" 



\/ 



MfrfrttriftYtfarfHttTP) 



. (ATP) JjS^ljd ^Uall 4JIP oU^aII Ob^- o« j*ljj iJU 

(ATPJofj^J^iaJ^ltflWI A P P P 



ATP 



cO\iL*£ oIaj*£ ^!# (ATP) £^A- - 1 H H 

^ (ATP) OU^JI OlAj^ 4*5 UTj * u 






«p 



o. 

(ATP) jAJb*ljOU^*^J^ 11^-2 H H 

oUm>j4JI l^ J-*&l b[j (ADP ) djk * U 

(AMP)jj^i 






P 



o o 



.tftUI 






r 
AMP 



(ATP) OUwjaJI Ol^fc- ^bj dUe Ujup - 3 
Jl (ATP) ^ 4dlk)t JT J&tf dUJJj 



A 









211*1 
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iUbx^ll OLwJj^JI Jj>^£ <J UlA Ijj^ «w^aLja b*Ai-l Aj^- <j (golgi) iJryr ^^ y ^ T t<*-*^ ^ ^J? 
JJbj OLwj a/Jli 4^1 ^Jy*"! l)1£« <J J^-j* ^^1 • Endoplasmic Reticulum) 4uw%jJD I 4^Jj <J 

LgJI <j$Li> j I obj^vS" JjjI <u!l ^Uit^'Vlj oljJu&^S'&U^b jJbx^jycJI IJu&j iJryr **~*»?r <j 

4ft y w > - jl bjS"ij cLg^ JL?-lj^Uo ^Jl iL*oLil 4Alb£l ^Ijll ^Jip t^tjjjj oLJj^JI caJUj aJUju ajiS 

c j&\ oLJjj^JI j$ VV jjSi jJI 4j»j^JI 4jU*£1I o^IaJI J J^^-l ^1 p jSj jj^ Ijl?- &yb 
4jaJ,lj Sljj^il ^» ^j*r ^u-m^t jl Tt^ij dLli ^ .ijlJall aSIjII Jl Ig^rjjj (ER) J l^-bsl 
Sjjij aG ^jjiJ^-l joLUailoJlgJ A^ytMall J^bll +~Jr\ IJU* J I ^1 c^Ll^l J^-bjjjll iJUal 
L^?-bj Jj LjjL?-L^I S/ufj j^aaJI Lg^ajy j£ lf&>^ f-^J ^1 J?^ c^' ^Wj-ftM js*^ ?>**J^ c *^ 
?OUw^^Jdbdl 4JU*} aLaIIj Lj^Lfej JUJL^j ^lj* ja OyjjJI r-Lj^l <*****?- Jl* *JT 
<Ub*~o<dJI ol 4jd dLi V If j .oLLaJI *Jaj jJal^^i«iJbBJt V^^jjjil JabojVl iJua *s>j 

I j^Ls JUjj <Ub>t~o <ukj 4UI SjOi j* Jj^j U j*ijj .1^5 Ij^- 1 





4»^laJI jUajl «UPjj» 11 J^tjcjj 4J^-I J>b 



j^JI OUJ&J ^ ^(j Jlfcf *JW J^-b ^laaJI Ol 



? J!>Lp J^uT J^t *^l of Oj*J* Ja 



Alii) Vl^A U ^j£rfJ,l 4JlP L?-^£vJ ^i J^lS"^i Ju>*a ^Tj il)l ^^ l)I J^-l fij&~»l ^ 
J^-b Jl?-jj» ^JJI Jbol^dl J^dl jb JjPJu 4wjjjljJI jUail jl 4^s*Jll j^si I J^lj c^^lai (JJ^ 
Jz~~j, ifl~* yx^i j Ji^bjJ^ 4wjjjljJI J I il JJ^jyy s-I^JI dJUi jP Jj^lJ^j <U*& j^ JjJb»- Jl£!I 

. JjiaJI ^ 

tfllUI Ji b^l _y-l e-^ jjS>r Jl <djt* tf jj| J|JlmSI JT Jj£ JuSOl J*b b^l 

dJ^HJ UJL*^- Ol?-L?-l u..^- }\ya ^\ 4>^J <JjUj ^JJI *.|Jt*!l J^tJ JL^ll jl 4^*Ai-l 

Ju* frlfa^-1 J p jijll jj^ JaJIj ^jJI <j*db J^u jlSOI J Sjj^jII b^l <ju% jli IJJ . JiUI 




c iffr^j^r (j! ^^pt^ 






b^li-l aJcgi (.hLaji j\ ^ajjA dj£jj\ IgJI i>-U-l c^&jI jLjVI |t-^r Jb^li-I j^ ^JLa 
oLjj^JI 3J1& j^Jj wL^HJ iilSol oLj j^vJI jJj^ ay£ b*>U-l ,+ fe»*j .^jj-j lg**ji) cJoJbj 
aJia j I VI .^1^1 J^-^ Lpd^j 0*^9 (***^ S*^ iM'l cJlS" lilt ojy* jj&V 
ijU-l t^msj Ujup Ja& J^*!l J Ijlj ijU-l J*»b Ojll iST ^^-1 ojlyu jl iblill oLJj^JI 

cii t^"' cH^" (•"**^ O-^y^ ^"' ^"J tijfi' ^^ J J' ^L^ ^V~° L^'^i *^ J j' i*^ 8 

.JuSl^k?- 

oLjj^JI *Ju Jl9 Vlj cUU e^ldl cijJI Jjb**Vl U^Ij^j jl jl£c v>aV| j* j 
J ioJLJI b^-l CJjfi jlj^uol ^^u IJUfcj cU^- ioJ*JI iJ^-l Oj* s~~~*> jybJI J Stlill 

IgjLd J^JI Jitlill L^jLjj^J ^^Jjjbt^Vlj^j ^Jl ijU-l Jl i~dbj .Ojll Jjil^JI J 
Ja^o^lp olplii^Jaj (ti j^j c^J S^rjil Ja^o^ll jp lg*»& Jjaj ^ JoL& V I J Vjl IJli 
.o^jixw *-lj?-l <jl aLi&VI <j4jUM $-Ij?-IjjLo*j Sl^JI IjljU&juuj . ) J&l^lS'jjJii ) j^iJl^-l 
J Sij^-jil j <£^-Vl ioJLJI b^-l 4k*>l^ JU-I J jbt^Vl jP i£UI O^^aill <Jdaj 
lf*2*j Jp^liVl *a Jjl^<Jda Vidljo^t^lb^U-l jl Ua L-^yJIj co^tdl iJl^l &ikw 
oJLji 4j ilbVlj Jdi-lj uyJI i*>0P J fell Jsjmi Jpj .^-1 j3l$3l *~i- oJSli dili J jV 
j .Igi^j ^ V dUJJ ^M j3l£JI *~i- *^o la^-j jS3 j iu« S^bijI j* Jolts* s^UJI 
l-^-IjJI id I b*>U-l j~c V"b j* iUJJ i<^ oIjI^a! ioJLJI b^U-l ib*jl LaS j* La j^dl 

. s asl* ob JIjj V ^11 idl b^l ^ lgi%1 

4d?JJ ^-jl ^JJI j^ ?<-~£u6\ JiwJI IJi^><: l)I ^!a^j ioJUl iJl^l Jv ^JJI Lo 

j^jP j^ ajl^j u J^- j^j ? a^jh ^U- i^k^- j^ij c*?*^ij cJJj ji iJb»- iji jb i^JLJi 

jlj^uob p^%tj U^a j qjj*0 j~»? m \ L )& ijL^I L^Lfej *.bl ^JIp i^s« i>i-l b^Ai-l l)I U! 75-^xy 

^JL^aJI dk JuS'bJI JP l>^o i *& V J^jil ^^Jl (t^U^I l)Ij JbV jjkJI iJaJ olp^ jl 

.4jliy^ jJaJI JUP «^j^j Jiy ^Us^t «d Jl?- V ^JJI «ubyj LgJ Ju^o V ^Jl 4jjJLAj 
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4 
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>j& i jj*?" L^JjUill jjjUI p \yj\ p&xzj L gS\ SjUaJI b/v£JI j&o Lajl iSbAj coj^sS' *.LJol ^jij? jP jl <uLi«; 

^Agjj jUail jjSbJI pj^ (KUPPFER ) jaS \j^ ^" jA\ b*>U-l oJu* 4jj^jJI SjjjJI alki J iL?vljwl 

SjUall b>v£JI j^y Jjj>ulSj}JJaSlIj\j 0,10 j* JJI JM^- JajJI Jj^k jP JL^Jl Jj JJb^l b>vSLJI 

•4JLdl b>vxJI jj*2$ &\j$£' j-° *-**?dJ SjUaJI b>v£J! j^u JjJj cA-S'j 4*iLll j^ /%»^«JJ 

jl jjp j* JL&I J (KUPPFER )Ju£ [£&• 4J Jl?-jj ^ jjl 3I&I ^aj Vl Iajlp ca& j! s^j && i!bA 
2ib J <GUi Jj>- p Jul I jJli-l *bl Jt?-I ^j^"l Oj^ ^^^j ^^J ^ 4*^ J J f<^ <£' J>JUj jl^?-l blSlo J**£> 

«cjjI J^aj ^l b/vSCJI ^J^P jl9 IJJ . JlSJI J<uJLu JUy +~Jr\ JjwJ&j^Jlll SjjjJIj^P JibJ SjUaJI b/v£jl 

.Ml J Jb-lj /• 1 ^ J^i> ^ 40UJI 4j»j^jJI SjjjJI J^-b Jj^jJI J 
.p*Jr\ J ^j^-l *Lapl ^>rj |^Pj a*£SI JyHi^ ^*^" A^ O' fJ 2 ^ <<^ *Lo*)l &Jl*a)l oJia ^Jfc Ui 

^Scuo Jip ^0 <d ju*^ p jlII i,jk?dl I Jiaj cLjij y?- JjJj 4jU ^Jjcj jLj^II *^^r J>l^ b*>^-l ^J^p jl 

.^Jjj^aS^^iPj 
^jl^t^vo <d!li cp JL*« jf y^ Kfl a aJLP j^ bii?- ^JJI c^^ J^j ibJI JUJI c-^-L^^A Jbuj ^jbt^o <d!l jl dJLS Vj 

oljJI Ij^csj 4jL^JI Jj cjJUj J^^ ^^ ^jj^^f^j tl^j^" j& l$~Jti sJt-% c*^jl ^ijiJI J IjlJj cJ^aII ypli 
.cljji aJuuJ SjjL^l b*>\i-l jp J^aAu LLM J 4sil UUJIj L^jIJu flUfcu^a aLJI Jl J^pt^j y^-l ^Au *j 

aljlPb 4m?U-I OljIjiSI JL?-b b*>y-l jly> jUp*^I J U>JL?-i jl IgJ jnS^JI c-^o jJI &*4l! OlPj^ili 

. ? b ^bj jg^^ljVl 0J14J b^l JT p L^ lj>~^l j^tJ! Jp ^>lj b^U-l 
j*oj d\y i\ ja Jb- J I4JI j^S j^j Lfr&w? j^j 2Ji-l J>l^ jljiJI JLAjj il?u\ ojlj£ ij^-i ^JJI j^ £j 
•jj-^all lJUfc 2*1 SjJlASIywaJI J^Udl jSl^ll lJufe cukpl ^11 L^-l Sj^JI ^» Uj c<d?-l^ J ^ ^!l ^-1 jSl^JI 
. jSo? (jj^Aj S^liT JIpI ^ jtl jjl^SI SL^jlj*^!^ 44^y« b*>^l ^r d^ b^Ti US3 

? jJjJI n^b^JI \jJt «^io j^ ^^j^wJ,l ^ij 4^&JI oJLAj SjJlaJI oJia C-^-Utf j* oM 

.^L*a)I 4dJu<a!I^A Jj^"^ r^bj-jJ! iJia ^^-U^ jl OlJI Jjjjbo L^jjIjJI 2j^kJI jUailj oL?t^l jl 
^kJI J3JU jl LuL?- J^Uj 2^ J ^^^f^ ^^ fr^J ^b^*>UI <uip jls ^^ jr lip <d)l jL^t^ 
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^Jl&I JujjJI 
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jL*JI <jl Lw^j s-IjIS' c^lj^-^ Oji jl j^J.1 j* jl^J bJa^-^ta cu£ *& j*jidl <LLp cJ15"^1 

•J^"' Is* 5 ^ Jj' J^' Jb?-U*Ul jl J^JI a^JI Jbjbtjl jl 
^^Adl jTjll j^ Ja£ SlJ-l JLjS ^U- jjl^JI *lil J JjVI JuAflll IgJ &j£j jA\ j^asII aJLp jl 
<Jj^j ^y* 4J 4~*a*!l b^li-l Jj&Sj ^ UjJI jJ 4u*« &ik~4 jj J^jj j j^JjJI L^- *px?- (j ^a^JJI 

: OlPj^j£ 
^jj| Jj^JI j^aj ^Up *£ dLlJuj U*-b Jl Jgll £\J&lJj jfo j&\ U^U-I j* : J^tl te>*4l 

. JfrfrJlJI 4>Lp 4Pj**> j^ JUJj l£ &jJI J 
Lf^J 4joIa!I j^Adl 4JI0P ^LjI <^iJI j^ 4kJJ jnPj £Ul?- b^ ^j : &JliJI 4Pj*4l b^ Ul 
jkJI 0%*2P Jl OljUVl J-wOjJj *—JH J^-b*lj$ll j^4JIpl-~J Jl .bu UJUP4JU*JI J J?-Jtf 

. j*jidl 4JUp J tijLJj ^1 

? sy-i jj jp ju </ ^ iJjb ja j^j 

^JIjj (0 2 ) jpx^S^ &j&j &\j& Jj*frJiJ I ^JUp j^ ^3 JcgJI jl US' LjL^LJiljj j^auII 4JUp jl 
4Pj^? ±Jyi SijMI c r ~*JI Jia J OJi£ ^yJI Oljydl J I .aJJI J 4u*« l-^wj (C0 2 ) Jj^£ll Xg~S\ 
Ij^^iLibj^biCj o^Lbil ^j^J,l Jl kjiJall jnp c-^^JI 0J1& k^aj a^iS ^1 jJixA I jT^q Jb^-I ja 

Jl J^2J ULjS" jSOjJiLo jyb ^^^Asll jT^a ^U- ajJI jiWjJI (0 2 ) Oyrs-^j^l V^l ^bA j*J 
^£^■1 4Pj^i)La jl ^1 c^jJI ^1 J-^aj ^Jl ojycdl (0 2 ) (j^-^"j^l V^ jp OUjJbto j*jLs)I jT^a 
J^jj |JL?-4^L^- JL&Uol o^-I jP OjlPb^l dJlftj cjU-l ^^\jl^y 4jUJI J J^-J^jb^l j^ 

.p UjJI ^j^* ^j>" J^° Sjj^JI by>j}\ 4jPj*^I j^ J 

4JUP aJsjj «JJ dJUJbj 4u*o ^*mJ aJJI ^J j\^fc^S"j^!l Uj?-^ JUP ^^Adl jS"^ll ^1 OljUi^ll J-^jJ 

^lp L?- JjSsji j^j^ jLJj^-l ^?- Sijl^-I 4j»Iju Jl^^J.1 J*^l aQsJI IJljj b^-l fiJufc &jj& uiSj 

. JaiiUlp jjj-iP iw VI JWI^uJ^o i^JJIp jlII alkJI IJjb 
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jJ4 c^y*j Z}j?cj LJ I JbJI ** oLJ-l 4b>-j Jljk (Jul \la*u V <G I 4?-jjJ I J^- j^L^- aII&JI lia jl 

Ojst'j Jjo^I JL~i"l ^b (C0 2 ) Jia SjUaJI bliJI ^k? jJI J *ykj $£- JS" J L»y£ LoL^-l 

. j^aJI ni J (H 2 ) Ls?rjj^\ 




! l# fljl\ p4 gfeuJ *i JUpL pit of gkuJ (*!>U-I 

jl aljll fiJia j^j: (Jul IjaJauJ jii Jl^l IJia J <jc?-Lllj J^ij\ji\ ja \jjj£j 1 lil 

J^aJI iJigj Ljj^j JjJU &U *^JH J La^OP J^aj ^Jl b^-l j* 4l?- JS" *j2jj**jj &j4~» 

cj^j^M <Uj-j ^U Lib- JjJuajj IjJsIp jjJJI j-JJI oljUU ^L^l L^- J olyrj* ij* Llj 

.4JUJI o^USOl oJia *J*b^ dLb: jJJI *Vja *^r 
&j4~>j <lJI J^-JUj **Ji-l 4?-b*j ^JJI JuJJ-l j~c Js> ojJlaJI LgjjJ *~i-l J U&- <j\ 
jj baj***: y^"l aJ^^ bfcjjP ^y^l ^1>*J f>s**Jl^Jlj fJe^b^Jlj ajj^j^ I j j^L*a! I dJUiS'j 

. U2~\ pjU- l#rb*J V jJI o^bjJI J^fajj s^obll 
jp Ig^w- Jutje *^ ^j Sl>Jlj Objjjj-Jlj ObjjvJI j* JjScj 4Ji-l jl .%$ La JaD 
*L*p SjJJ U*- jp cUajl^^ll dULc *^fj l£jl JuijibliijILpidLb:^ ^ajjUJU 0,001 

.^yuai Up <Ubw <d klgj *^f ^JJI (JbJIj SjAaII ^^L£ 
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d2cj) ^-J,i A^ii o^Mii J' <biii 

O^M j^UaxoV o^£ U^- i)La 
*U*MI J?-b j^L?- ***i J jl?-jj 1 2u 
. j»*i\jjJzJj OllasxJIJ eiip Laj ^jJI 

b^ Laj^j S^U Js* Ju^u cjl aQsaSI 

jlj iUlSOl tijAl oijj* Jj& ^ 

/^jl« ^y^ h\j* L Js- Jj>j jl c-^t 

jt^Jt-l J*-b 4jajl *JLa : 4^^l 

I Jjfc j^Jj wL^uiA^j L^tP ^bjji l^iyu 
Ju *a ^y-l oLLp iSLa Jj Jaii 
.^jJIj^JUIp Jb^l 
S^kU JjL^I ^jJI IJla jl dLS ^j 
bW $*lj>f j& ^ 4UJdl UpLaIIj 
■l^i.i.< l&J^j 

cJj 4JDI jA &y<ilj JUJI 




.^Slij 



aU^JI 






ufl-jS" . SJjdl Jio JjlPfrUJuS^j^ojjPl^J 2 dJU i j j^P^^f I 4*^1^- j *bwVl ^U- U~*?- \Ja£- 

j^U?-S!l jl U JL?-ji *^JI *IajI ** ^1 oLU*!l jp c^Jb LJi Jlj^JI I Ju* ^ ibr^J 
l^k?- JSwj U Jl Lfwj^S" J-^ Ujlp (j*£p ^^1 &^ ) *bw^l Jl J^sjj oJ^il ja J>G ^Jl 

jljtfj- (J J^J-jJ l)J^^!I l**Aj c(uyj^j^o) /£<>•**■> OUj^jA JU-I <J j*i^P bS^M jj& *-bta^M ^s> 
^\ Ujpxzj ^JJI {ju^+^jjj (Prosecretin) ^^i j^b»- &j*j& &J& ,Jlp (j^S> ^^H) *-bc«Vl 

^Lojji jj^^JI &y*j& U^U- j^j *-UaP^M /Jbj jJxp ^^1 Lf! j^*J /<JI ojjki-l 4?-ljJ 

. oxtail OLUaJI dJlA JS" ^y US' j*>bj£dl Ig; tij?L$ jA\ 
jyjcii LaUoJL^uol ^Jl (*4& — Jsyu) J^ JUiVl j^y JUxuol jl ^TJJb jjJ^-^A b?j 
Jjlj^Vl oJla Igj *5j j6\ L,[^uy\j UpliJI jL ^ <SlT UJ b^l L^j a^j ji\ jljjVl jp 

a ^IjjJIj flydlj OljIjiJI ilMlj 4^1 Lj^bc ^11 S^ljjfl Jl JiP &b JT ^yu UTj 

4aJl^i J* b^i ji Jji jiXoi ^op ^/tJaJi ^ tpi^^i oVoaoj ^y-Sli ^UapVi joa^j 

jA j^JS JT ^Pj^lill^i ^Ljj'A!! JU)I ^^U?^a LjjI>^ b^l jJU- jl cOli^all dla j£l 
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Lj\j#i\ aljll 






yijJIi^tf-lia-UI 


(jU^SwJI &JAjA 




j^b^JI J^t ^JJI 


jAflb- 


Ajj^AJI Sjj^JI j-yP 



w 

• * 

9 w 

W 

w: 
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dJUi J^uj cOb^i-l jjVl j**0 ja Laj^j <£>*JJI JjLJI J^SwJI obj?- j^U^ScJI UM^-c^j c&IjlJI J — 1 
yUaSI Jot^o l^v" JjSo jdlj ^Jul V j Jip ^ j I4) ^l ^ ^11 b*>U-l oJUb r,j*ey> Jj&xti *>U£ <Ja& L&j 

.l^iP L^jP 4<^il dlft jl4^ !$*£ oJ^a? c£-^' 
l$JI J^iy j^ib^JI b*>U- j£jj IgJ^ljl j^tJ; fjJI J J^ljJI ^SwJI jijttj »j& ^ oXjlS\ b*>^i-l ola J I _ 3 
b^U- ^j (DNA) J oSyrj* <£yjjj <jJj**J^n ^^-wJ.1 Jj^Jli .jSwJI jjj?ti> *Jl) j^a^l sj^all Ja^u ^1 SjUi^M 

. lfyjj& Jjl J j^b^JI 
^ <jJj**J^I aLJUlj cS^iJJI oJiadJiij ay&^j j^b^cJ! b*>^ J (iUUJI oLu>j^JI)4^L?- oUjji jl?-jj _4 

. ^o*JI JiJI &w 4*L*JI oia <uiJj ajJI jj^fc jp 4dJ^uJ,l b*>U-l Jl 4>&xdl ^Jj*J Vl obj^y* JiJ ^y _ 5 

.IgJ jSLJI obj?- Jy-jJ bM^jy oljjVl ^aj j i^jJj jl jj % ja^\ IJ^J ^slk ^j 

j^ Jaii^SLJI Ob^j^^ja^j jjj?db^li-l b^libljJ^l^i^^b*^JJ ^j\ji H\ dJJt jj ^la!b _ 7 

. Ju jlJj jPy* £«b 4» j^sj JrdXJ ^jfcj aj*>UI j^ j^l^^JI obj?- ji}?&, 
J J6!jJ!^£wJ! dj^H^ 0jJ>L# J-^^t i}£^\ allaJ! IJl^ SJijIj 4J^wJI ^LwJ Jj& ^UJI j^ bl^i &yj£* Ujup 

.Ojll Jl SjjsT bL?-i ^^jj^I^SLJI 
Jil ajJI J^SLJI ^LwJ j^aij Jl *^Jhl j^ycy UJUP ^L^P *hj&> J^l JL^ 4jjJLA« j j*£j >\$xi\ lla Sj^ui 
) (JjTlS'jiS') <U^ol j?-l Jj^yi r^k ?ykj ^1^"^ fl ^ ^LwoL« 4dj^kj j^ib^ScJI b*>l?- J^ju Lftj c^yuJall Jj^w j^ 
4Pj^*jj ajJI Jl^jjJ Jj^I^SwJI IJia jJUaiJ j I La^obj^SwJI Jj^j^I bM^-l Jl 4)Loj J^?o Jj^^JI iJia Glucagon) 
Cy jLJ^I g^uvj^ JUpijl^ba^ij^l bM^lj4jj^j5*>UI obj?JL)*Ja«JI ^jJI liAjJLsA«Ui ^Vl ^kJoJuJU 

?$>£l Jl SjJJI j4 jjS3l i}j*ij*\i jSU- oj ^j Jp IJub Jju ^ii ?l^j ^ 



JliJI uyj^J 



^1^1 JJ ^JjTjI^IIj^ j^Uxwl 




If^u (3) j/>r ^l^ff J*rji *J^I J*-b Wj 'JjCjW " 
y^-l jlJbr j^J i3j«5 ^l*f ^l dJUb (4) oJUiljlJUr £* ^ ^ 
*JL* ^f jjTjU-l O^U ^^ki (5) <o J*dtf S^JU jlJuVI Jt» 
t^yi-l J*-b JljjTjU-l JisJ^I oWjjjJI ^iP alj Uf (6) 4^1 

(9) f>jj^l (J^J yWi *J^b jfeL* Jl^-Jj (8) j-l^l d£> (7) OWjj>JI O^O 4iwj yj-l 




J SLiLajjPj4JUa*Jl5' 
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caJlSI Jl Jj^lTjI&l Jj^A j*)b^JI J Sij^jll li) I b*A?- jjij 



39 ^irj&lj^ 



J^bSJuU ^Ijlli .j^l^y Jl^UL^-l J^j^j ^JJI aJiUS^ISJUju j£ll *j& 
Ja . <Jl£!l ijije j£ (£j>~\ &j* *^\ *j*i Lfl?~ (J *—JH rJ^ ^-^*! *J°i *~&> J*+ |t-«JH 

Slaiil jl (Jjj^^L?-) ^^^t ^JJI jl&l^a Jl^II J ajJI J^-b aljll ^^ ^Jdl jl&l jl 

J^y^Vl kj^JllI 4>PjVl JP 4>PjVl oJlAJ^J .J^jJI &JjS" 4jj-o^ 4>Pjl J^ J jX£ <U j* jJ I 

ajJI Jl ^-jj ^dl aljll &cJ? j^j ^dl ^a OliJall oJia .OliJ? O^b &l£ IgJjT *~Jr\ 
Cy fjffiuJ SJ^-I &Lk jl ^j Ijl?- 4<^« 4ki) La Jap-^j t**JH -jU- ^kj jdl aljll &ui?j 
t^ljll o Ju* l$JI <wJ*JJ jdl jTuVl j^j *j IgJI J>1 ^Jdl ^j^jJI JjUI J^-b aljll c~2 
jjjiSOl JjA j ajjOj^all OUj^SCjj jjTjJU-l ) Jiw aJJI Jjj^t jp J^JI Jl J>G ^dl ^Ijlli 

lg*^*j ^k <w*s*j IgJI J^-J£ ^<dl ^Ijil oJia l)I jy£ cAjS" oJia Jiw ojyw? 4aJ? L*p .*-**JH 

. 4i jj^aS V *~o-^ LjilL?- iSJ^ll ^JaJI aJu* jlU- jl^a iLu^Vl a ia ^ ibrVlj 

+*&■ ^^*?- ^U-j JjUI J Obj^JU 43b^£ll olb£Vl ^U- JU^u djjy*jUr\ jmX jl 

j^b i <Gl ^j ojLgilj o*US3l j^ JUJI ^j^J,l lla Jl Jjj>«^U-I J*^j (J^TcObji-l 

^Ijil JujJ *$ Lgi I o^V^' jk* cr" ^jj^^UI Jj^-^li c^ybj aL^JL SjJlaII oJla dJUbwl JlaI 
I Jia jl VI c^-Pj 4jIjJx*u jlai US' ^y^ V Jajw jnP ^Ij^p J^-^ LfU^jJ Jj LjJ^ ^1 
4^^ ^ Jaib*j jl *-^?tU jSCol 11 \jj\ySs> jH\ J IT jii .iLftJ-l jP JtaJI JT Juy jj^aJI 

.(£j~i jU-j c^i^i jiii ilp Jalo ^j?-j j^^t U lia 



40 
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(*&j^ ^jJ ajJI Ja/w? jl j^iA^tio ^jJ ajJI Jfl**^) lj^I^j jjJJI jJxJI j^aVy bL?-l ^j^Uaj 

.AjJI J^- J 

.JSOl <J£li?j j^ &2*kj 4kw?j *jJI Ja/w? jl Jjiyu *^ Uj 

J j^-jj j&\ £bLJI o^lll l^S ^a ajJI ,k*w? ,kw? Jlp opLJ ^yJI J^IjaJI ^1 j^j 
ajJI Jajw? <J r, Lftjl Jl jLJ^I j^yw JuljJJI (J Sj^j J^tjj S^lll dJia cJlS" lil .<julj*iJI 

.JuJM *-Ij?-I *~&r j*p± c, b&j^l I Jla a 

^Ubu*£M oj^- 1\ J^jj JSl^ll ajJI Jj?-ju ts-o-%*j ^1 c-JL^II Ja^wj UJu*i cJlill oly*?- J 
j£j J?L^b j£)l Jl 4^dl OyJ^iJI Jij^Vl l-JaII Ja*> ^ ^jJI <>~J £il Jl SjLSVI 
J 4bLJI o^lil o^bj <U^J ^JJI aJJI ^w? J p Ujj^I jl .aJJI 4JLj J o^bj Jl dlli ^jji 
Jl?-Jj i £)\ Ojll Jl <^Je ljL^-^I (Ja*a J ^1 £**" jLJ^fl Js* Ulb l^k?- Js?t~J <j^Lr~JI 

.jjii\ Jp^j^Ulj^lJull 
jjUl pi Jl ^^jj» -.IjiiVI IJJb csJLaII t-Ij^I J! i£*)i fJJI k^ J plfijVI l)J 
<j$L)Vl J^-b Ji^j-^l JjLo^II J^i^JI objJH ^JL?t^dUJuj <*Jl2ll Jo^rjll o%^JI 
S^lil ^ VkT JujJ ajJI jjj^k jp Jl£ll Jl JjLojJI ola J^aj dUi J^uj *jJb JaJb*j *j 
aIIssjMI J ^Jill Olib j^uJj ^yuJall ^j^J.1 Jl *jJI Jajw? j^aA^jJ **JH j^ ibUI 
j^ai^jj ^j&-jaz~j Jj ajJI Ja^w? Jaw? J<J^ V^ l£*^ *bJI jjjJI ^uj *^j .^y^ J^*? 
"Oyj"^U-J,l S^lil Lj^o j^j (ACE) ^^wj ^^11 J4^L?- y?- jl?-jj SlU-l oJla ^ii c^wall 

oJUy (£j?-\ S^U Jl J^?t^ o^lil fiJlji aJJI Ja>w? p Ujj*^f jJiLa jyb IgJ j^J o^lil fiJlA J^Jj 
^JJI ifljj *j* &j}r\ 6JA J&CJ& JL^JI jJ jjij ^Jl Ju*mJJjj£| 4% J?- j-gd 9-b^l l)1^« ^P 

jyb LgJ j*J Uiil obj^gJI dJia j^lj 1 —cn^j^I l£*~»> **k*ter ^ij^r Jl ^i ***+ ^y^i 
(JflJb^y>-l Jj^Jj^ Jl JlxII ^Aj y>-l j^aP J J^j Uajl dJUi Jiw Jj^^gJI I Jia J*^ <u Jcyu 
«-4^J#- j* oJlw^l <^4>^J l)J^ ^1 (ACE) i g*~S\ ^Ml Jj^k jP 1 —uwjj^-I ^^J.1 
aJJI Ja>w? 4^%J Ja^i! JuljJJI ^lp jjbj cJ^**^l pull^Aj Jj^^gJI iJlgi 1 —ifl~*£j ! £\ fcij?r 
^s> j?-\ puo JjfijA (j\ jybi l$J^ ^ Sj^-*^l 4itji-l fiJufe Jj^j i jLd c^yv^' filj^*^ Jl 
Ja^o ^lp Jl?-jj ^jJI 4JL&uo*^l S^?-*^l ^o JL?t^j 2_Jwjj^I &j?d .aJJI Ja*w? ^J 
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<juljjjl jaUsJ 2—i^sjjJ^\ &jpr ** aliVI ^a o Ju^-jJI IpLtj Sj^-VI aJu* jwlj^JI 

.ajJI Jfi^ 4woS" h^Jjj 

J*?*^*j IJJ ^^"*^l o^lil *J*"J ?^ l<^ ^L^' d *^ ^"J ?^ ^ ^^"J cj^aaJI ^-*^V A 8 
Oljk^- ^J^-l ji^Z J^^^ ^1 ^^ 4jIj-J^JI 43JL^2!b J^-lj J I <J JL?-lj *-%*^ <J iJlA ^j^-j 
iUulj |^i)l Ol^U ^ISOl ^o 4JlXol aOP J Jlj^r *^j c^jIjJ^JI &JL*alb aUaJI lift 

.^buj <Gbu^ <d!l *~^ j* ^hjJ-\ c-^jIjnJI oJia JS" J I U tx^jj J^-Ij 







^j^jJI J#j)l 
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J^jj L-^-j dJUJJ jt-^-l J &?s~J^I &J&J kj^All ^Ijll jt-al j^ (0 2 ) O^^j^l *W 
^ftj &LfejJI flJ^J a^j ^JJli cOj^u^oj 4ofe;a ^b^lajj £?u%J*^l Jl ^IS" jljLAC J-^^j^M 
jlTjl ^o JUu ^JJI aJJU ^jjjJI jl^JH jA jj*4& % bx~j Vlj b*>U-l Jl O^-^J^I J& 

SjJiLo Ja?-^ &*~JVI Jl kj*A!l O^-^j^l V^ djj* *k*& -(f-^-l J J^l^dl ^UaJI 

. LlT^^J^I JaJJI ^Ij^o^J cl&jl 
jl JIp *^j ^j ^ ji\ oLJj^jJIj JuIjJJIj b^U-lj k*~jSn ^a alJaJI IJu* *lj?-i jl 
^Jdl jI^aJI il*jl Jp ojJlaJIj J*JIj Jiall dLLc ^JJI j^ jil .oIjI^aII iL?xjl Jp IgJ Sjji 
aLI&JLI j^*^I lJ&vj h*~J*i\ J c»*a& Ji iWjJI ijfx~£ j*^l 4j^J jb ajJI jbj-*> p^& M* 

Jl *jJI J^L-o *?rji dJUi JL^yj ojjki-l ib>-j^ +~Jr\ ^J^cj l**#J tf^l J^J*^ V^ £ ^L)^ 

.kJall <db>- 

J* b*Ai-l Jl 4oj^Ao &L £lLo^!l Jj-^j j**<djj 4*b>- Jl^y?" ^1 J~*0J> ^*r£ c£*^l L° (%^ 

y^U Jj^-i J I J& *^j -^fri UT ^J^ L» Jl&jj lfr*$# jl SlL^I LgJI J^aj ^yJI b^taJU <JlT 
*^ &*~JI jSOj Ljap c^tJI j£c J^UJI j^ j^ £)La S2Jii-l Jj .j^gillj S*lji)l SjJi 
4u^ Ja^ j OLL*JI oJljj aLaII j^ b^^i-l j£c jjaJJ jl ,^1 ^j?-j *^ &*-~JI oJu*j .(JflJb^tj 
oJia Jiw $yr% ^^t jl Jj^ ^L^* ^U^ o**** jLJ^fl ,p*- .*jJI J (0 2 ) Oy^-^j^l 

.<u*^ JidaS^I 
Jl LT<GLS J^ <d!lj*b iJ^ta UoLu?-l JU JT j I U^lio jdl £*-~JI Jl J^ La j^j 

l^jbj?- Jl LjjLjj^ j^j U&b^ Jl L^jUapl j^ 4J-I aL^-*^I ^jJ f^jll ^-jJI jl 

. Jbu 4JUI jU- jIjT j^ jjl Igjlji 2^" J ^JLl^j 



U 4J j4^4 t$^J £JaVl 4J JJ^sil ^jGI jjl^l 4JUI JA 
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*4>*jdl Sj^jJIjl^r 











/it itJtiti t itititi t A 



WM 
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SjjU-I aJu* I^IUj 199 8 aIp Jc-^kJIj L?r^jijJi\ J JjjJ ojSl^^ljSJiVb IjJU *LJp S^ i)La 

jljL?- Jut ^Ip ,L*J ^JJI dJb/w!! JL~i"jl jl^Sb AjJb ^j^jJI «-lp^ll jlJL?- jb I^L£aS"l ptf* 

..jbjjJI 

cUJLoll 4JUJI sJu* JjjkJI Ijl?- Ij^jij ^^l <jy>JI Jj Jiwll J I^IUbS jl +&&;& 
oj^rVb Jai^ ^JJIj OuljJJI jlLJ ajJI JJ^rje ^JJIjlJG^U^tJI obj^JI Vjl J?-jtf 

jbt?-b 4JU*JI aJu* <U*£j b£cj 4JU*JI 4j>I Jul sj^all ,Ja*j dJUJUj jbj-iJI ljIjJ^- J4JLJL^I 
jIjl^w 4JLi^oVI o^-VI JaJjj UJu*i ajJI J jj£» ^JJI jIJUJAI JiUI Jj^JI j& y^- 

jpAoL?- Obj?- jrf2*J dL>u!l jA«l?- _ bjb aUill <JIp ^Prji b? IjL?- £Jli-l jIj^j- ^yw L)bjjJI 
J^- ^0 LgJp w-^tj Lo IJij?- t 3yuLjJl5'^j^jJI *Ip^J *Ulil 0*>Lya*!l b^ J J^J£db>w!l 
Jl Jl&Vl +x ^4JU*!I J4JliJI 4b^il <juww ti£-\ JtjJy-^ JliyGTP £jJl Jl ^sx3 
<U^»ly-T^I _&! Iju (GTP)rpb d)bj\JI jAob- *^?o U~?* jbj^JI J*kA ^Jbll *b>^il 
w^JfeJu J^*!l I Jcgj *LaUj cVybJI 4JL*JI J &J?j SJUJJH o^lil oJCgJ jl du$ Vj CGMP 

?obji-lj obj^^Jlj b^U-l j* JS3 i^ljll olS^M aJu* j£*s J^T 
^wj <i^j U b^li-l Lj ^JJIjjjutJIj ^-^ll frlj a ^J&- s-^> c^tJU 4^-L?- iJUa J I JiS'jll j^ 



4^c^j 



■jijWi 
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£i\jjAj£\ j&J 


Q%i.-uJ,b JaJ/ 


^ 4JLJL0 1 Xj <JbJbj 


dbj ; vJIJL^i'l jl^Sb I JLJ 


•UjJI J^-bS>dll 


«.IpjJI &lkj j o^-^ll 


O^pUsJI 


& Lk> b*^ 4-ii-l JJ ja 


djuey &jJij wL gjAjj\ 


C^J^jJI 




^yjS\ frUjll 


h)J£ 

















^fUiAU^jj 



47 



4y4*) I b^U-l k^jiU&axJbj 




«rtjj|jj| kJM\ e-* oW y& j^Ij Ji»* 

% J^ju ^lidaJ'iM cJj&j V"^l^o Jl&ull aljll cJj?-4iJiMall oLLaJI dlaj c4jl>i^JI 
yM r, jSjj <j-tjj** t}jp%^jj J-m2a!I b*A?- <j%JIj *£> dlliS" cL^jUalijj 0%^a!I b^^S" jj*a3 

?J^M 4b-j^y-T^a Ui .£LJ*JI J^V" 

JjjJjj tt£-\ jlj^- J 4^j*l£l l^TUl Jl L^jtf jIJD)U 4liUI Obj^Jli Jt*l£il ^^!b 
jIJl) I JTj Ua^t 4Jb!l 4*L*!I Jsyrj* ^jJI j~& £>1 La Ja^^Uli c^IjlU SjLSVI Jaai &kdl 

<ujjj!jJI 4j»jiaJI ct^p ^Jn #/w U! J&j cMl I Ju* S*lyii 
4jJ*jJI aljll 4JI oi^tj aJJI JilliJI 4~jj^JI iljll J^ly>j ALBUMIN ) ) ujj^J^I J J 
<bj^l r, IjjI j^ajj ^al^L^al! ojLaaJI J ^Jl 4«LJI ^Ijllj Obj^Jlj Jjj^uJj^II Jiw 
l#j^ ^11 40LJI Sdlil iJj^ ^>- *~i-l J*-b aJJI J ^j^j J? PENICILLIN ) ) <>J~~JI Jiw 
o^U J* ^Jl &jl^U<all SjLaaJI J* jj*fib\ p Ijsil jAj 4l**j JL^ll aj& ^! Jl£!I J^-b 4JI 
aia Ij^klj J^l Ijiabi ^^oUll <Ul£oJI "JT <^>wi Obj^^Jlj &Ija!I aljll UI c4aL> 

?ij^Vlj 4mAjJI ^Ijllj kUI ^Ijllj 4jIJl^!I aljll 
L^JU^tj ^Jl ^Ijll fU^jij oJLailj o^^allj Jl^JI 0^ iijhj J$j*i ^S ^^ j^J^^ — 2 

Jwjb jnP +lS d& j$£\ Cui iij^Sflj 4aUI aljilj 4jliAJI iljll Jl r^2J lij _3 
ijl Jj^^JI LgJp ^**?^ o^U ^1 (Jul Iji^^u ^J ^Jj^j t^ IjS^j jl JjaJauJ *^ ^j^i «wJaU 

?iykil 4j*£!l ^a Uj l-w»U1I j^aJI 

4dydlj OjJlill fiJLA J5* <UjJ cOlji J* &J&i (jj^\j (t^"l jyu^ 0^°Jr^*^' cf^J c4^Ay2^dl 
.^jL^j^UI SjJlaII ^?-U^ jdUll Oj ^Ubt^ JjSsJI jli^-j S^JI ilp *i^ OJL?tjytMaJI 
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<.bjfijA\ 4>PjSn 







JoJj^jll OLJ^JJI 



y-^l j*a*Jlj jl-S^JI Jlfw >lUl i3j=uL^i 
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s-LJo^M JjT jLJ 4L*oj J**ail j-pu J^lli-I f^"j cJj ^Jl £ta^l ,JIp s-Ij^VI JaJLi jl 
oOpLj: **OlS^M oJU* Jf JLjJI *$j jl j^U-l jl aLa!I Jtfl IfijPt* 45"^ JT J I cJfJl^l 

VI 0%^JI Jl J^2J C)\ Jgt~Syi £o~J ^ 0>* flJU* j£lj cO%^JI Jl Jb-lj ) 20 ) 

^JJI <j^j^*j^j f jJI Ji l??*~£ **i\ J^ ^JJI o^jJ^*><^l j^Lol Jb** f ^1 J0J&J& 

JJJb ^Jj^i SIU-I o JU* ^ tJ ^ll Jl ^T dtflfcjll j^ JJb- J 0%^JI Jl ifl*~Sj$\ Jaj 

ciJ^° l£*^' laJ^tj^j^II dJUJ^j *-«JH <^t^*j U Jl jl^JI j^ j-v^^a^M Ji& ^<jujJbj-jJ,l 

jj j^s^'jVl ^f^iji l£ IJL?- Sj2*S" o^b^ 0%*2*JI Jl lj&s~£ ^i\ Xbj <UAjfej Jj^j 
Jiw *.,-Jo &J&H &\ Cr^ ^ ^-^* (%-^"l L)jlj^ J^ J*~Ji j£j*~& ^JS^ (J^J -Sb^i 0%*a*JI 
ij^*j j^J j?J dJUJJ 4?tj?t-Mall L^S'UI jLwb jbj^-j* uyj^JI ja jIp^JI jlJigi dJia 

o^j^-jll ojji^JI *iUJI J^y U^i cojl^j SjJLAjLjJUp ^bV ^j^All Olj^lj OLi^ljlbj 

IJia JS' Oj^l l)I J^^^^l !■** J^ <-l$jj+0$ V S^jJH JIp Lwwaj dJULc <Ul jLJ^II a**^" ^J 

.&jA«aj Up- <Ub^o (jdbJI Oj 4JUI jA ^»,^j| I la ^^Lp iJdi 4dJwsJI JlJj aUsJI 



1 7 i^l :J«JI Sjj-i 
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iju^xjU 



*+ 



{jJj&JA^Qj} 




^^»++## 



tu^IxjU 



o, 



JjylT^JI 



o, 



o, 
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DNA J&jcail oLc^Vl ^b oJu* ^b^ssil 4>U*} *3l8llj DNA J JjL^ljl Siljll oQaL> 

jLJT^ ^*-Hl £j2l Jo^ j£ DNA iajjJj ^ lki-1 <o J&-y ^JJI *^Ji)l e~i» _ 1 

NUCLEAZ 

dna j~o ^ k \j&\ jjj*u dUJuj cj ^jji iy-i *^j jLir^ji r^i Ij^jj 2 

/%JLJ I ?***d I _. i ji j^ te%*p%*ai 1 4o jJUi I ^^ a^j^ jljy^jj 4^^oly»-l rjil ^JUa 3 

) jbcjl DNA rpl jjj^k j£ p Ik&Ml IJU* rtj^ajj (ObLojS _^Sw ) kjjjj Jp OJ^ 
^t^aj JIp J^u ^Jl Olfjj Vl o Ju* Jl9 Igj jU^> jJI JUpVl j* ^ US" DNA-LIGAZ ) 
jTUl J}j*j Jl l^JPiwJ^cCijJI <j~& JojjsTolj^ LjjjJjj^j J I Ju^fDNA JdJa^-Vl 
( DNA) JcJjb- ^1 Olpl^UJuaiji^j ^j?s-MaJI kji*il Jl Jj^^II 
oLwjjjJI ^a Olsp^l aJu*j (DNA) j*j& J^ i^b %j& Olcj^l aJu* jl c^ydlj 
aQsj *)La (DNA) j4l^J,l oUjUll l-^?- J*j (DNA)j»\j\j o^k~o c^i c^jI j£ j&\ 

<UjL (DNA) Syr JJ (DNA)^j?-j <UjL rp jI ^rj t)l tu^IjJI j* jV ^^Vl^U ojk?-j 

I J^i Jb-lj jl J >rji Vlj (DNA) Syr j J *i^» <uV UJai L iSo (DNA ) rjjl OU^jlP^l 

.r, Ij ^!b»- ^j?-j j£ LJ cA^Jnj* 



26 i^l _ *jj\ Sjj— i 
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tt\js fjk DNA 
DNAJI &JL 






^(DNA) 




ill 1 -T h 
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X.jWI c^j (DNA) 




4il^(DNA)jW 
• JJ^ * ^rji &tt\ al&l 



^^B^^l V ' 






obyu Jjt^J^a 4JU^~I Jtiplj*tpSitjlai ^y^ JbJI JjLo^I JSwJI J^l l3Jj^"' 

0^\j j^£ j-a <J9J^"' oJia jb^sJ ^ujJbj-j^^JI «>- by I V>^?- JUPj (DNA) ^1 a^*JH O^ta^o 
<U I ^rjJiI I Ji^- ^j^L^J-l "jjt^oJ^ "^r^J l^A jL^-Vl 4-JU^y »yb ^JJIj (DNA) Jj^-oljLU 
43Ju <J9 j^-l CjIjLJLo <ju ja lj» JS" bt^?t^ IjL^-l IajL^-I jl <J9 j^-l S^I^S ^J IjuI Ua^tj *^ 

Jiw 4Jio I Jlfcj (.jj^ai % Lj^-bjb A^iLi *j \a\j*j* ^Hj ^^ ^^ cij^' d ^ lAj k*a**<all 

Jj&y ^Jl Obji-I J I l)j£Jl»j c4jIj-^JI ^Jl^alb OJL?tjywa!l <J /^b^o <U*^ o^4l <jyJb 
^Jl Sil^l OblScMj JlibVl j^Lol J#JIm2j Jiw kJaJI JeJUajj ^^A^ J^ 4^jjljJb 



CCCTGTGGAGCCACACCCTAGGGTTGGCCAATCTACTCCCAGGAGCAGGGAGGGCAGGAG 
CCAGGGCTGGGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGACAC 
AACTGTGTTCACTAGCAACTCAAACAGACACCATGGTGCACCTGACTCCTGAGGAGAAGT 
CTGCCGTTACTGCCCTGTGGGGCAAGGTGAACGTGGATGAAGTTGGTGGTGAGGCCCTGG 
GCAGGTTGGTATCAAGGTTACAAGACAGGTTTAAGGAGACCAATAGAAACTGGGCATGTG 
GAGACAGAGAAGACTCTTGGGTTTCTGATAGGCACTGACTCTCTCTGCCTATTGGTCTAT 
TTTCCCACCCTTAGGCTGCTGGTGGTCTACCCTTGGACCCAGAGGTTCTTTGAGTCCTTT 
GGGGATCTGTCCACTCCTGATGCTGTTATGGGCAACCCTAAGGTGAAGGCTCATGGCAAG 
AAAGTGCTCGGTGCCTTTAGTGATGGCCTGGCTCACCTGGACAACCTCAAGGGCACCTTT 
GCCACACTGAGTGAGCTGCACTGTGACAAGCTGCACGTGGATCCTGAGAACTTCAGGGTG 
AGTCTATGGGACCCTTGATGTTTTCTTTCCCCTTCTTTTCTATGGTTAAGTTCATGTCAT 
AGGAAGGGGAGAAGTAACAGGGTACAGTTTAGAATGGGAAACAGACGAATGATTGCATCA 
GTGTGGAAGTCTCAGGATCGTTTTAGTTTCTTTTATTTGCTGTTCATAACAATTGTTTTC 
TTTTGTTTAATTCTTGCTTTCTTTTTTTTTCTTCTCCGCAATTTTTACTATTATACTTAA 
TGCCTTAACATTGTGTATAACAAAAGGAAATATCTCTGAGATACATTAAGTAACTTAAAA 
AAAACTTTACACAGTCTGCCTAGTACATTACTATTTGGAATATATGTGTGCTTATTTGC 
ATATTCATAATCTCCCTACTTTATTTTCTTTTATTTTTAATTGATACATAATCATTATAC 
ATATTTATGGGTTAAAGTGTAATGTTTTAATATGTGTACACATATTGACCAAATCAGGGT 
AATTTTGCATTTGTAATTTTAAAAAATGCTTTCTTCTTTTAATATACTTTTTTGTTTATC 
TTATTTCTAATACTTTCCCTAATCTCTTTCTTTCAGGGCAATAATGATACAATGTATCAT 
GCCTCTTTGCACCATTCTAAAGAATAACAGTGATAATTTCTGGGTTAAGGCAATAGCAAT 
ATTTCTGCATATAAATATTTCTGCATATAAATTGTAACTGATGTAAGAGGTTTCATATTG 
CTAATAGCAGCTACAATCCAGCTACCATTCTGCTTTTATTTTATGGTTGGGATAAGGCTG 
GATTATTCTGAGTCCAAGCTAGGCCCTTTTGCTAATCATGTTCATACCTCTTATCTTCCT 
CCCACAGCTCCTGGGCAACG... 



-bJl^JLAj(DNA) 

jCjlf jl^VI y^w pAj (DNA) 

Jjjiydl lift J^ dUi Jbuj cUa^- 



oU^Uil dLj Jljjij^J^ (RNA)rjJljjb y^-l JOLwjj^I Jb-i -bV ^Ls^IJup 
j£!j <b-bl ^1^ ^JJI £^l IJU* j£ ouy*il ^^r j~^ aAj (DNA) y^-L j^U-l 
jT^J I ^lddJUjJj(DNA) JifiJb£ jTUI J ASLj^-bljL^^J f ^1 OU^Uil jl bL?-l OJ^tj 
£~J Ji {}j£j LfjLjJ Jl lfj\Jj ja OU^Uil £~mj Ujup POLYMERAZE jlj*J# (RNA) 

oU«II Olc^^M J>b ojk^l dJU* J^-j cOjika jnP i^ -.bl Jl oOSljll 
^3*^1 j**£ j-o bfcj^j: *ky OUjJUil gjjpJj oJipLuJU) (SPLICEOSOME^j^j^JLwj 

a^4j oljJJI j* JJi j^ jj£s ^Jl objJH jl4 (RNA) s-jJljj ^^^ ^1 4JUJI Ju*j 

_bl Ju^(RNA) jljy>J# Jl Ijljt iJjJtf OljJJI oifcj .^jJI j* oj^ 4?-j^ ^U- JUpU 
J9VT ^-j *ij Ik?- JjJ 4>L*!I si* *^j ckj*>UI JNPj iaj^JI oU^Uil jlc j uyj^ 

.jy-bj\ Jib*j jj^ yi -L^-VI s^^'JT LjUp IjlJj *ijM Jl J>b l$jl jnp cOU^Uil 
^ c4i^l J^-b ojyu^j Ja2d Jb-lj 4jkwoj ojk?- ^M ^a U oljk?- j^ libLo ^Ti U JT 

. 4J aj^ib JU JlJj j*>L*?-J a 4JIP Ojlg-« a (t-^J 

4J ^j^ai V ^JJ( alkJI IJu* cJjT ^Jl ^» 4*Ja!l J I JjPJu jjkJI &j& jLaJl j£lj 

. jkdlj (%-Wlj J^JI ^-U^ Jj^jbyj ZJj\j«Zj6\ ^JL^alb 

. jjjuillj Ji^Ib 4lio ^a ^Jl J5 Ji^alb ^j^tJj^UI OljJJI 
. 4*jjjdljijPljJI JUpVl oJia JT Jiy ^JJI^a Jbuj ^l^wo^JUl jV J^laii *#& j 



i^all 43 jj j^jj^ 2r^^ j^JL^j IP"^ ^j^^i )2*l jUlll ji*- 

3 iu^l ijjU^I Sjj^> 
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^jzi- L5L?-i jS^Jj (DNA) ja OyjjJI ligj L&\£-\ oU^Ull a**^- *~J +z± oL~Jjj\JI Jb-I ^^^ r^*^ ^ 

.rt^fc^ail uyjJ'jJI 7-^i 4sl » £ U*A?- j^?- il ***JiJI IjUfc iij^ jl <»--i^6Jj ?wJI 4JU^ ^-^ cu?t*J ,jJI 4j jJUsl 1 Jjp 




(SPLICEOSOME) aj^j;~JL*> ^-^ jJI oLcjiSlI jfb Sj^iJI aJu& J*A?-j 




Jl Oyj^J I ofljytf J^JJ j^y Jl &yjfil I OU^Ul I ^ ^sjj O^Ual I jy£ s-j^r I Ju*ai *a 4JU*J I a la h\^j Jc£j 



■T^y\ y^y aUHJyj-l *ua* 
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f lb*il k^ ^y\ h)*** <+*\y 

UJUP dJUij 4^J^M J^-b JU^Jj /gj&* JJj&JI 4j>I JU ^J 4J h^J\£' i^j^J UaLlfiP jl 
(OSTEO- j ( (OSTEOBLAST ^^J ji\ i^tf-l b^U-l *o kj^Jill ^jVb 4*~J Vl a Ju* b\£ 
+z I Ju&j 4JJI ^J Vl J Ol^i!l gci OSTEOCLAST c^^j^jl &J?j jLS CLAST ) 

J^JI jP utip V (OSTEOBLAST) ^^%j^j\ b^j (OSTEOCLAST) c^^j^jl 
^yL>y <ju 4/vJdl J^JI I JcgJ ytJail &*~JI l)Ls I Jia ^U-j ^^Ja^JI J^JI **<al J^V f>& Jj 

. ^Ja^JI J^>f!l J-tj^j *Ua*!ly>* b^l 
jSf i^kJI JcgP J^w?ljj oj^-T Jj& (OSTEOBLAST) C^%j~~>jSM b^U JU^I jl 

. jljj^l 4lb- Jl jjjSCJIj AJcgJI b^ JS" J^aj iJli upsi Oyw 2^ J! (^^1 J^W J-*** 
c Alia*!! ?tJa^o LL£ <JaS Ijl?- <j$ytf c^aJ^JI j~a^ ajJ& jJxJI j**^- Jup aQo*JI bM?- jl 

Alia*]! «ulp jjSi jl l-^^i Uj cJjjkJI ^1 JAI 4jUp 4J (Jaij^j jl l^cj ^JJI l-wjUII cJ^ll 

oj^vill fiJlgJ ^oUll JUP^fb Jj^ibj *>ta 4Jj^kJI oj^vi ^fc oj^vill J I &j$j*i Uiilj c4S"lw j^ 

J^ajj ^^oUil ci^JI J Jpb& b^U-l J^j OLUaJI Ju* s^Jjj J Jab*- ^1 OJl*j *^ 

. JaJai^l j*j£JI ^ Lb JiSy L^JUpb aLa!I <o ^uJ ^JJI ^j^J,I Jl ALlaAll ^?- 
?JaJ^dlj ^bVI ^ SjJLSJI aQ^JI b^- c^l cAjT jil 
^1 IgjjJ j*Jj jI^aII iL?sjlj ^>k?dl Jlp SjJlaJI LjJ j^J olji ja JjScj ^Jl aJL^-I jl 

.^jL^-OjJL^^jjb^l C)\ Js> JJ^ ULAjirij^ljLPj 
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Jap J I cJj£ iakw 



aJsa)! c, \&J &J& 



^JJ! uyUJI J** W i&li &b 0LJ)(I ^Ja^JI JS^JI ^SjJ^ 1*^1 did ?Up &*^ oljk*> 
£ o\Ja£~\ oJUb ^r p Ul le^U-l JUt ^$JLt 4^JJIjA JU3j 4JU6*m» aIJI oi .**ljil J^LsJI 6j«^H 
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^ijj\Ji\ oJi^t o(Sjl£l ^ <+&u&\ jj*>y I 




Jjlj-Jlj <w~i**JI J^Ldlj J^l^dl aIIsJI j^ dly U j&j 4jIjJjJI 



4-3 :dilil Sjj~o 
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4j*2 ifljjbrjA^\ JiJ LsAwsA?- c~<m>*^ t\yJ-\ ajJI ObjT J I .hjfijS\ Ob^ll J^j^-jil (Hemoglobin) 
J jl?-jj jJI frlj^-Sfl j^y <d*-b j* c^-y-l dUJii Jj^-I oU^il j^ (7.9 0) Ml JOy^^ J-*^ 

aL«£ 2 1 aJia cJb JL^- 1 olji L^J JukAj 4^L?- aL^il L^i J^-ji oLujj^rjJI j^ & Ijjl &ujl ^ L^?-l j* Jj£a 
^Jl 4^1^-1 Ob*>l£jl ^ft OlPj^l dia (Heme groups) " l ^^"oIpj^ l ^J JujJ- I olji J^ ^Jl 

Olji JLp j^JLJI j* ^Jfc Ol£j^£ j£c L^y- bljjj OULi? foji-l J^-lJ^i cojfrO^a ^^&|J^ dllb: 

4j&ls!l *^Jhl «-l^-l 0^ fjLj ij~»kj <ii /^y US' j^li-l JpLjj ^1 IJiaj c^JUaJI oJia «.Lul iu^ta ^*uj bljjJI oJift 
.UJfll J^ts^*^ j-ol ^JLsaJU Jl?-j j^»Ldl IJia jb JjiJli IJlJ co^^4l u^k (^y^ -JlyuAJI J 

^1 Cj\j^SS\ K^JM^fi j\ ifjj^j^iS L^iLa Ul£a frl^^-l Ob^sJI J>b cJU?- ^1 ^Jb 4dJLMaJI c-^»J 

^f^H ^\ J^La*^l i^ji &\ 0^J^"J^JI A ^ '^^ .J i^ljil ^Lj 

dJUi j Si 4jIjJx*JI ^ jlsaJI j^tc jjSo jl j^c V jJjlJI alkJI 

^-^"J L^ lM^ ^ o*Jj^ -J^'j J^' <i^ C^ ^J^" "W 

. ^Lf5*Ail *uLpj <uL?-j 4JUI 




^<WjA Olpj^ 
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Db^- Oj^ V^sll 4LULJ1I 

c->Ijj^I JLP J^J frlj^l JP SjUaJI iljll aJia Jj*y Ijl?- Sjjs^JI ky^b Ju>^l frlj^il Jp*£~J jl j*j2j£J Ujup 

Jl caJ^I j* L*Jbd\ dJULlI *~o^- rtb^i ^ J^rji 2uj*J$\ oljyuiJI ^1 ii^UM S^lil ^<uj olii? i3L» 
^Ij^JbiulUJIiuijJI aljil Igj J^adij it~y y>ji.dl dULlI *k*o cJ? jj LgJ I j^^UM S^lil dlaj l&\j^\ c-^uiJI 
Jl £jyiil ^1^11 aJia ijb J Jiu* 4*^ ajk?- ilLa j£)j c<>^l J! ^y-* ^ M jM^J *0^ J^ J^s^II 
j^UliaJ ^Ijll ^kjj c4>UM Salil Jj^I? jp Lgj i3L^oVl J^4^dl ol^iJI jl dULil J^lj^u V ^ _jLM 

.^U-l J?j*JI a~X jbj LL*> SILYAjjJiil IJigJ u&jijy~~\ 

bL~S JuwwLL^^U jp *-rLA^ o*^' ^ i j^ 7 t ^ lJ* y^" J^ Jl^ ^^ cj^ajJI o l^£ rJfi^ jjft^j ^jp 
s\js>\ ****d jjU-lj*J j*a**o La^j^bjjVl cJj^aT^ J**j l£ SJb-ljJI 4JliJI J^S^a 2 Jl "\0 j» £j?d> 
aljil Jw<^ ^dl 4J?l£l S^lil aT^ 4^-jj dUJT c&Jl*!! aljil ^k) jjJbM^pJ 4*5 b 4$^ ii^^S 4dkdl dia JLL*> 
.4w^p 4T^?- J JpIj^iIS' i3^y L^JU^xj y*~^ caJ^I J J^-jj ^1 4J?L£I Sill I Ul c4Pj~j Uajl jJU-l^pJ 4\jydl 

Jl 4^)1 ^IjJi Ual^l 4>l£l Sdlll J^jj dUi J^j jLM Jl J*a5 *>UM S^UL 4a!UJI aljil J*£ dUiTj 

Jl iff jfi jLJ^I Aj oUaj ^Jl!I JL^uJI £ije jP *~Jr\ r-J^" *Jz>j\ CJ%*dJl}\ *o -.j?£it~?* ^'/Sflfl jl^-1 

■>i 

J^u ^P Sij^j* L ^iLgj^sij^jiPjl Lgj ^jsJ LpI dlta: V Igjl ^j LJL*> ^*J ^ I Oljyuiil jl jt-^ii J-^U 
^JT *^Ji- 1 j^sj ^j j~* &J I Jl cJLojl \h\ SjUall ^Ijll oJia jl jjyw cL^«L?c?-b^jlAa jJU-l *$j* ja ol>UjJLT SJlp 

.^jJI Jl SjLsaJI ^IjII ola Jj^j *1 aU J^b^ c-^Uil dl^^l J iJ^^i 

Ou-JI ^a jip frUUJI Igj ajij ^1 oLUaII jtPjj^dl ja JjJiil J jbjl Jl LgJjk J^aj ^1 oljytuJI oJia jl 
OljyuiJI oia jl dLi Vj J-*^)b JU^ll l^oliaj Jjy IjiJ^So 1 4Ab^l o^-^l a|jL^u*»Uj &Jb£l OjL?dl *^^j 
l^JjSo jl *Jas~j *^ il Ip-jU Lolkj dUbc Jp-j jp jJU-l j^ ftLgJU i3j^> l^S! UJL^I 4»|Ju iw Siji-I JU- alky J^XJ 

.4jIjJx*JI ^JUaJI jj* 4JLJL0 ^1 



O I jyuiJ I Ji?-jj »wJ U- 1 (J 
u£ ^^idl jL^-U o^^-^ll 

. ( OjSwkO a^SsJ. I ) 






i 



^ 



_u 
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JLP (C0 2 ) O^^l Ab^TI ^IjO^Ua^JI ^yJ'S>ui)l aia J*>Uj 0*>La*)l J) c ^A«-i (C0 2 ) dj>j&\ JL^I ^ ^i 

^JJI The Great Evolution Mystery " +Ja*}\ jjkJI ^ "<ubf j J^j _ jjkJI iu^aj jUajl j* jAj _ (j^jG 
Jl Jj^cjj Jil lia Ai£> JJ1S jlw sUij0 2 Oy*~^j^ *oL£^l Jl J-i^JI S i UiJ 4d j L?- ^1 j^-S ill I oia <jldU>^ 

.IAjI <j^£jl JL^ii ^b^yN^J^I JaJL?H ajAj^j Sjb£l Silibj *j*M CJ^JI J jijl!l jl^^U a^&j ^^Jl j* iJlP 

jlyiJI ib>ol ap^woj jU?-Mljj^isJI 






L^j^y^\ &«*>\ji hyjS\ 4jPj*^l 




(■(£j**Z> i£J** ttej 



s\jAf >S 4»jT 
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.fc^jsH qX^j^oj ^JJI SiUiJ Jjl^-I ^j^\ Jl^JU'i ^">tj ^"IJI (^f^ J^ ^}y^^t} j^V" Oj-'jUj-iJI o! 
J A^-ji ^Jill jij^j^JI iJlp 0[j ^>^ 9 ^1 J-tfj 4pLo J*>U- jLJ^M j^«^- J s\yj~\ ajJI ObjS' -bl o! 

. Olis^aJlj c-Jfcljil aJia obt.^1 «.L±uol JjJu L^u*^- ju^-j^-^ 1 
. jLJ^M *-w*j»- J^-b <£\jJi /u^?h ^i-Tj (ju^?- j^-j^l I jjJl?- ^JJI j& Jj^oj <Ubt*^ <dJl j] 



s\y&- a$ AJjS' 4jJl?- (J ^ 








c^ju^li j^-j^JI &jtj?" 
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4Ji-l J^-l^ ^^^ OUj^II J**£ jfi .{jjjPuS aJl^u»j U L^wj JaJLj ajjb U L^wj Oyj-^^ 7&J L° l^aj 
OLUp Jfljv&j &j& i£r\ lift J^ jjij ^l Olcjj^lj 4JU-I 4^tko <Ul <Ujyu b£c ^Jl!l (ajjjJjV) Jl 

c-Jiu LgJ I U^ L^^j jt-^-l J L^« 3 J6li V jJI b*>U-l aJi$j ajjS (lizozom) rpl jl il t *^JH J aJl^JI 

IJlJ .JLJVI ^ Jjlj^Uo^l Jl^ *>s-s<iy -Jl b*A^-l J^V fr j£ US' L^tifiJJ Jj£« ^b ,k>£ ^I OliJfiJI 

dl*£ Vj c^"^ (•"^ t? " **h)i p*"J\ f^^" ^^ J**^ J^"L/° JJ^J ^J^ JjJiJ * iP#^ \ ^^" <j^ &ik£ ojj^Oj 
IJl£ p?-J\ +P&-J&S hr\f- i3Lfe ^ S^jJI JL*y j£jj cflJL?- 4*^ J JibJI S^jJ 4ajV 4^-^11 dife d\ 

j£ ajSaJLaII aJia c^^uJaJI <u?&?" J!M? JSwj <u?l?- ^lj ^JlIIj^aaJI lla p brjjc-^tj IJdj/u£j| JSluJI 

1/40 ^jj /%^-^Jl jywa^ ajjS oLcjJ^I dlaj JUpI j^ LgJlp c-j^cj U UU ^TjJio jlji^b IjlJ S^VjJI 
Jp J?U?JJ ^/JaJI *U?t^ Jj p^-^JU ^^Jl IJU dUiTj a^VjJI JL*u JjVl jJ^\ abVl ^Lul flb*iU- JaJ^Jb 

\aJcS> 4i?-b J OUj^l dJlft aJL?t^»jj^i ^>dl jljs^-l j*>lj 4aJlia J Jl?-jJ (OUjjjJj^I) jj Uijlj 
Jp SjJlaJI dike Olc^SlI dia .4Mii>ib Jfi^l *lk*JI jlj^l ^ SjJLflJI 4jjJ JjSo d^- 4sij>JI Jl J-^aj 
Alia Vl dJia J-j^jj ^y j^ci c^U^ijJU ^>i' J^j!^"^ ( c^?^J) ^^j! c^^^ *^^j frtWl !Jl& Jjln^-I 
^3La jl j\?- ^J .^JLp Ss-li^j cJfljlijjJI «.l^ 2 j^Ls<iia J*oP ^ji Sjj-^ ^J J^u LoL*?-l ^J Jl?-jj ^Jl /%JiJI a^t 
c&jUI 4yuJ? Jj *^-^l pj?-j S^LpI JLp J^u ^JJI aQsJI Uajl ilLaj S^^ljJI Ji^ *^-^l t^jd UliaJ 

4sij^Jb Jfi^l ^jill *L£*JI jlj^l A Jfl T^ >J ^l ^>il jljt^-l 4aJL&a J fjjjji*^' ^' *^HjJ dUiS'j 
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I IS 






cl^i*^ 






JjJL^JI ^U^jJl j^-i-l *L Ujl^ 
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^ jxi\ y**) w^Ji sj^ii cl^j^ J* 



jl e, Gaiij 2 1 jl .aJia j.* jL~J I 4JUp ijij^ J^ (%^^" y£*J*% <tij4«~*> £)j~J&2 (%-^lj S^ 2jJI 4&^- -U« 

. j^jII Ojll Jl U^»- <jS)ij *~^l y^li caSjj jplib SJi*i j^idl 4JUp jp ciaijJI 

J^JI j* j*Ji S^lil aJigj 4l?L£4j^)l J jl?-jj 4jIja Abajy ( jjJU &Lj*>tf ) jjJU 3 00 j^ j^l jl 
jpLj ^1 ^ jbTlijj*JI S^U j^jj jjijj J«f^ Ji' J^ La^jic tl&j jl ^LjIj^JI O^^y-I Jp 

. j^u^lj -latf ^1 Jp 0*>Ul»>I 

Jj-jT cjl^P^M ^y Laj tJalT^^j Jikll S^Vj JJL^-bj IJLiL^I S^lil aia olj-j? *-alj o/>l jl 
aJiaiaj^^Uji *j^jJI J*o*s~j V Jlj^j <ul *^-j J>b Jlj UjAj S^lil aJia ^.^^ 4^-l^bO^I c>*^ 

.^-jU-l iUJI Jl -jPxj Ujl^ ^^adl 4JUp *lul *) S^lil 

?4^j| J>b Ig^Jpj *bl ^ ^jljfil O^^y-I JlpLj S^lil dla jl ^jJu ja _ 1 

^4jIj^JI O^^y-I db>£ JLp JlpLj S^lil a ia jl j^waJ ^l 4jL^I iajJUIl ^ U _ 2 

OJl^j ^ lJubjS3jcS^^>JI J^Wj^cJj JjJ^JLI J^^il Ojll JI^Jj S^lilaJufc^rj aJLP jl 
j^idl J Sa^jU JjVl 4k*JJI ivo jJjJI Ijuj Silil dJ^j Ov^l^ <>^ jSjj Jik JT jl ^Jallfi \j^ ^j 

.IgJp j^j j^jVl <dUI Ojji jl Jl 4&JIM 4jIju Jlw OJl^j IJiaj 

I JUb j)L?-j^i JIajj <UUl~» *AJI Siljl l#£lj «Vlj Jikll S^ljl IgJ J>Jtf V Sj^dl aJu* jl dLi V 

. 4Jbb^ 4SJUj <w**>tdl cijJI J<UflJ?£ ajij ^JJI J^l^ll 5UsaJI ajJLJI aQsJI 



;d£j '.a u sjp tf t ^ 'diji^ <iJi^J iiib- 

8-6 ^Vl .jlk^Vl S Jt> M> 
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4jJUP J*>U e-lj^JI l$J*>U J* J^-JU ^Jl IgilP J 
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Jj/jdl byj$\ *&ui cjj^y* IgJp jiki jJI J5L»^I Jiy ^£f ^Jl obji-l gyj ^ ^^ J^-j Jh^I 
Jvu (INSULIN) oJ^jSf I t>j4jA L^ttj cb^l ^ J&jJ-l oUUaJI fc^ ^JIj* ^Jdl (TIROID) 
<ju Jjljsll £)b- /us£j ^JJI (Aldestrone ) Jjjv*jJl!I JjajA Uijlj *-^-l b*A?- As^" <J J^"*^ j^***^ 
-bijf ERITHROPOIETIN) ) L&.jijj&j\ dj*j* jlJ^l ^M JS3t j^jUw (Oil J Jilj -, Vtfl ^J 

^jaJJ c >^jjj 4^li 4$Ju ** oLLxJI diaj b*>U-l Oy JUaJl OliUi' J^u jdl Obj^JI oUa iJLa 
6> *^jj obj^gJI jvu jLJ^M ^ J a11s3 ^rji jl J-}?x^J»l j^j cj-ixJI <ju*A* »L~?-\ J ^i^il 

? J^tll Ul^j Ajib Jj^a ^lj ^S^bdl L^jlic l^Lib LJ 

J J*x> ^j^M 4^-j ^jJJI 0^*^ aL^I J>ta tSyry 4*L?- JjJjAjU jl .*i^aliajj p Ij *i*j Jfc^J 
•£**-! Jj&1 Jj j^l *rj J* *&* J? g *u£^j Jfrjj* <^ J *W p m J* J*^ ^i** f 






•Usi 
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J&l 8 



jj^JUj^I 9 



r > 10 




j^jJl C)jj*j& 



LSJ\ oJJ6\ J**J ^M! TSH j^y* 



jj^jyii j \j y^\ FSH j^y> 



vJJI iJL*U^I LH Jj^a 



h^£3\ oJJ6\ J OjJJiJI 




6 iwa^l 



><J1 :1 

Jujjjj^ulij :2 

!jfr&jr~ji I — by I a £*aj jJ I : 3 

^j^U^jj)! la {j^&jLti I J Ijfl I J jAyr ' J* I : 5 

J ajjx%oji%«J — bJ I : 6 

j*iCjjj^ Jb jil £ily : 7 

OcJS^il frje &■ Sail I i3L^J :8 
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ti\ u>Jj *>*ij\ ^TjJUaajA jill ^gsll bj*j$\ 






jj^Jli jJjJJ o ju jl?- SL?- frjJj>LJI ^ft JloJ-I S>vi 4»L^5 jup **>U Sb>ti ^b ^1 S^V^II *VI jl 
.viii-l lig k^Uil Jan£j o^jJI ^TlJu jp Jj>J,l ^ (OKSITOSIN) ^^u^fjl ^o— II 
: jwiLol uvaSj* <3j4&. ajybj ?*il <j Jj^t l$^\ &j*j^\ IJla a 
JL^S^jlJc^til cijJI JjJUaII JfVl ujjjljil jefljj^il 0%^*Jll£j£il U^U-I :JjVl 
&uJ) ^j viols' Ju»i-I o>vi aUI JL>u Ul£ OJL?o IJlfcj oJLij *^)l 0*>L*a£ j^JiiJ cj^i-l jj^J aLc \ 
.oTj^^k?- Jl (j^l SLj^h I Ju* ^^jj <>J^I UT J AjSI IaJUo Vj S Jill ola JJ V (abl SjJ^Pj^JjI 

J IJLjj OljU^I olfc nil JuAi^jj nil Jl /t^-jJI JsP j* OljU^I J~oy o^jJI ^Uuo J>U UJUPj 
*2jj UU ^ji^JI Jl J-^aJ <u£!j nil jP Ja-j ^ JJI /t^-jJI J^£ jl ^^ji% ix**i j~ ; *£ j V I Jj^jA jljil 
4oIa ^y-l &J?j Uajj 4Ji (OKSITOSIN) Jj^^J utflfcjll oJu* JT j^ ^1 ^j t S^jII 4*Lp 
.bJ^LJjJI Jl *br ^Jdl jJjllalgJI *li*!l cjJUaJI J *H\ jJ jlyl ^W 
Oj^S cA^ /^y nil j I JL?- jyutf *-~3 j oij^-jil SjyL^aJI 4JUM cl*« ^AJj ^A^j LsA (Jaijsdb 

^(t^"jll J s^*^jJl **Up J»4-w^j ajij ^JJl jj^^Jl -.bl 

jj^ cJ^JLbil *Sjil Jl J^aj laSj ^Cj^jT^vJI JtiUll jLjVI ,*^*?- J^-l^ *hj* lJj*± ^S % 

^j^aiil j+d*i\ jy£ y-\ j+d£ ^\ Jl Jj^jil l)j^j Lk^ 
&uJ j^io Jju <ul ^j Joji J^lj^ J-*£i J^cN^ jl iJjJb ^JJI^jJiil JiJIjiilj^Vl IJLft jl 
j jj^^JI IJia^Ssij ua-T^lajl .^Ji^l oJLPj^ JaLlaJI IJia iS^yj L?- <Up i?U^-lj abl ojJ^j^il 
.aVI jJLm? J jUJI jljiV ^iJI ^*ul! <ujcj a^j *ji JikSI 4jJl«! ^j^jJ> o>1!I jl 
oL?- jJp l?U?sJL! L^u<k^- J-ojo jJI oUj^^JI ^i\ jio+p fj* j^-Ij^a jui \f~*£ j *i I &j*j& &\ 

•<u?t^j jLJ^II 

JjLJI gujj b*>U-b J^sjj lAJLAyj Oljljill Jl^-Uj lJUr jJ^ aQsj J J^u Igjw Jb-lj JS3 

jlj^uo^4oj*>UI oJdljL^oU^!aj*>UI c*ijJ!j4JL*J! oJL^JiojMJI L^xJI ^J^j j%-JH A?-b?o ^JJI 

.j>s£& % oj^S' /<^"l OLUju ajij Ua^lj fijlj^l 
^ ^JJ\jA JfjjZ jJl^-l Jj c^jIj^JI jjJUaJb oj^-j J^u V ^^k^uj^l allaJI IJla jl 
*^l4iijJI L^L^Uj JSy oUj^^JI pn+^ajlaj cjU-l ^jJI ^ J^uiJ ji I 4dijJI oLJ>dl oJla jr 
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j^ 2 1 Ju^aj 111?- J^ifUvSi l\ j\j& | *^ji 



^ADH. t ^>AUUjJI J 




c£>° Okj-S 




jui ji w oi a ji 1 i)jAj& 



L*9-J\gJLJL\a%&6 
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tfjJjbiltS&lJVzU 



H.N 




^11 diiJ Iq*a\ j*j cLojj J^U- LoL^rl J ell! i;j£ J O Jl£ ^11 Oljyull JSbyuiJ 4<daj I iSbA 
^6^ Jl 4***" J^aj ^JJIj (HIPOTALMUS) kwojil k UjJI ^ ^JJI *~*a!I>Aj *1\ JJ^ry 
ajJI J frill L*J jaa^J UJu*i .ajJI J frill ^LwJ j^ilJ Ja^ojil p UjJI oLa*a?t> +a\ ja% cjllU-l if 
JOJii ^1 oljydl JL&uoI J&UslI 4XL&JJ ayb dlb Ji*i caJJI Ja**2 JcJa^ifc^lj ,kjJ* OJi?&j 
oljUj Jom *jJI Ja«^ jycj lAjlJJl r ji\ &*»LJ-I 4JL&U0VI Sj^r*^l oJigi cJUjjJl J aJJI Ja**2 
oJiiJ^oljVI (Ja^tj kj^JI j^jI^JI i^-b ojjJu^a *ya& pi I J Ja^jil c, UjJI *-*Ji! JU-I **£jJI jp 
ojJcLa ajJsj JiaJI oJLftj (hipofiz) ^LoUsJI *Ull j^-wJ /%-*> 1 ^JLjcj ^ LgJjt Sj^iLo 4JLL0I *&> 
4»j^jJI SjjjJI j^P 4Ljfc £L?-j J r^t Jj^^JI lJUfc lAjljilj (ADH) Jj^A r^k 
IJl^J UU ^LwoL* 4^l> 4JL&U0I oj&r\ J^-y j£S\ J ^SLaj lJ&\ Jl J^sjj 
oj^r Vl ola Jl Obj^JI J^a7 UJUPj cJaaU -bdll 4-^Lo Jia Jj^fJI 
^Lai*>U >lk5 4«lil o^rj lgij^wi« J J^ 4)Lwjj jKll Jl J*a2 4JL&uu^l 
OjS' ^j**J ^j^" U«L**^"I <j s-HI JjIjj 4*JUp *JaJ j^«^ b^*b j^ Ul cfrlil j 
4ajJU LjaJl ^0 LWJU OJL?o U j^xj jl Jj^ dUij jiJaaJb j*^o UJU£- frU 
o^oljl JlaJj A^.ij jJI JlSsJI b*>^-j V^J^ SJiaJI J>*y* X>^J •fwaJI 
frilly UJ 2 Jl 1 5 uuLou^ ji JlUj^k^f (*UI ihlfual jljJL^ail) 
- \y-\ LLp JIp j-y4 U~?- £bjk 3 Ji« jJL4 j I f U jl yp jJLjcJ Uaj I j cOji ^ J&- 

. J^JI JI4JH £> jP jtf-l Jl JOljJI frdl 

^0 iSljwVb J-oju L«L^?-I J frill ^LwJ J^Ujj Jjljtt ^JJI ^liaJI I Jia frlj^-l a*^- c)^ ^y US*j 
jil i3jJbj *-wJhl J c^aij jlS oLjll jb jil Jl iLo^j <t^J JUjjJI J ju^jj ^11 b*>U-l jld c jil 

•J^\ J! c^' ^j^llj^JI Jl-^l J^>tj lAlji-d 4lL»jJI Jj^wi* 
Jaii L>-~?- J j*J liAj cLfj j*^o jl Jj^ ^^bJI Lojj J^- Cj\ja SJtP OJii oLUjJI oJia 
dUi *Uj tij+z**j ^y^ ^jjjJI jJJIj cJJ> j^ Ij^ilp jjiJI jJlJIj cLJ^p" j^jJ^JI ^wd^" ^b^"l £^^% 
^JUfcuo^l Sj^r*^l j*%dj dj£hg *$***?■ c*^«L*?-l J *UaJI j*%dj cJjJU^t ^*^JA jr cj^j^l^i? (JIp 
^^3 caJJI Ja*^ jyu JUP <U ajij jl IgJp c-^o ^jJlj ^j*^JI J^l ±Jj*> /%-^L^-l b*>l?«i c^L*iL^-l 
dUblj JJS3 <JlT J^IS^I JLd^il aLlaJI lift .aJJI Ja*w? J Oljydl j^ij ^JJI j^U-l aLlaJI dUb: 

? j^J I As^- ^J O I J^^i I J*^ 



a I <ju*j^j ajLflJI {)jfij& 
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jLj! j£l j^wwJI — yjzjf 7^J»\i s.Loa!I ^juaIU jjJjJI aLlaJI I Jia j£« jj& 4Jl£«l aJlp jl 

J^u VI S^I^aIU L^gij J I jLJ VI ^ ^^waJ ^1 oLL*JI oifc J b*>^-l jp JaJx&l 4Jl£«l aJip 
J o^?-^il OUj^J! Ob j**0 Jl?-lj (Vazopressin) dy*j* d\j$£ l^}^j<>J£jj$S JL^r JJb 

f^j^tj Jj^^JI L^JLk^sjt jJI ^LojJI jj^vio *^ij j^aP J^i I Jia (J^j tf^sfliu j& y££ Jl <u!L>j 
^^ Jf JfJl>^A VI Jl V ^JJI *)}\jA SjL?- SjOij SjL?- Sj3 aQaJI IJU* *ljj jl dUi Vj *j*>Ub 
<Up UT <U^j»- J Jib UJU£ jli-l Olj?t*a JjjSsiJI jP Jjj***o jLJJ Ji' jl9 IJlfc JlPj c<GL?u~*> 




j^bll LaSj ^JbJj jjIj ^j l*L?- <3^ Uiilj Lglo^ ^1 JjLwjJI Jj^i* (%-^iJ 
bu> caI^ci oUj^^JI aift jjjIj j^)j tjS'JJI J j I ^^M J jlS' Jj**> jjij Obj^gJI j*jjj jl *£jj 

(Progesteron) jjj^u»^-j^ &j*j& Us; I j t j4»f^ * I jLXUo 1 *1 1^ J ^mjj^J 1 Ja*j ^iiljft ^^1 J(LH ) 

4jjTJJI j^jUa^-l jjqbj Ji£* j* ^jj~^l j*j (testesteron) jjj^u»o~dl &jaj&> jl^db U*A^-I j^U c~?- 
j*jLu r^J jtfjUa^-l j**& dJUb: ,jdl Obj^^JI J I jjX&JbjjJl^-jft b?j .4^11 OUlj^-l jjj&j jS'Jlil Jus- 

.j*Jt-l ^^UUUuds^Ubjjjt? <jlVloV*ull 

jlJJI jxJj OLjIj Oj^aJI j»- >t .va r j *jib Uiilj cj^v^ (t-^T J 0*>L<2*JI jjj£o ^Js> *>ta Ju>*j J^JI 
.UU J*-J\ j~>s> Jj^j <c>Uyb jl *^j Jjuil j*^uj Sljil *-***^- J jjij Oj-^JI o*^j ^jLJLllj 

Oj^ail J^-jJLJ J^j ^l^JI (%-^LJI Oj^aJI ^^u Sl^il «*«? JOj^JI IJLa jlS' jl$ J^*»U JIp Ubj 
a-m*^- 4*~k j£ 4ajLw <UjJ <Ul ^^yu lift cU^jJaa^lb ?J*iJ j^Lo^l lift Jp *-**^-Ijj: *&ij li^V^ J-*^"l 
OjJJj JUj UlT ^^ p Ij i3ljil s^-L^ <0l dJUiT ^/^j cU^jw JT *-*Jt- 4jL>*£JI *JU-lj Sljilj J*rJ\ 

.&6li ojIjl?*j &J?jJI ftblj Sjlgil aift JLp 

? 4jLo*£JI OUjJUll Obj^JI dJL^J Jj^o 0^ 

? ? igii o jla jr j^u ^ ^jji iiij^i la* b w oi^oi jj^t 

Ja^^^^rjbJ^Jaji Lgi IJL^-^lj IJUbj cji^ll lift uk^l j^c^-JoljJlJlLgJj^o^lb^l jj 

. Jbu j ^Ubt^ ^JUI ^^ ^Ju ja jto alkJI lift jl dJUs *Ai 
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O^l^jJ^^JIjl^l 




LH FSH 




.4Jj^loLk*ll^^u.l 




tij& JI £*Ji FSH Ojy* 



J^l^ai^^ljl^-I 



.k^UUJiil 



^ill FSH J I jj^a 







LM-bJllJu 



? 4~i« ^j AiJl Oj^ V i)f l*5UU 

^j?-j l-~*?- dJUij 4j^U«j 4wjw 4Pj**j Aaju b^li-li (Thiroid) 4ijjJI S *Ull Obj^yfe &J0 

.Lwb 4u*t« OLoj aJJI ^JC-j ajjUl Jj^jA ^j?- a 

<U*^ Iajl?-j dUi j^ijj b^U-l JjjJj &J*j Lj^aJ aJjJJI o*u!I Jt^S jl J^t^J,l j* 

JA U&J^-b ^Jl ^aljVl JlAj jA djJX La JS" j£lj ^y-Vl b^U-l JP OU^bta IgjjJ ^ 

.b^l jP ^^j UyiAa OU^bw ^ftj (DNA ) 
Jui^tl j*\j\ L^LkpJ ^Ip SjJlaII c-^-L^j 4ijjJI o*Ul! kjs£il j^IjSM aJu* ^ju ^JJli 
J^-jJIj <t-j^waJlj JaJa^JI jl .<uH?sj 4ibw *JUJI *.»<>■% J I ^&j s-^-Jo JS* Jbu ^JJI <d!l^a 
Jail j&j Lj^aJ jp ^ l$! ^j V ^Jl 4ijjJI oJl^II oU-J.1 *^JJI kiai! jj£> V J^JI 

. Jaii Jbuj <Ub>t~o <d!l^a <UT IJljJ 

Lajl?-j <u^l jlaJj cb^U-l **o^- Jyjd c^^ll Jj^^JI Lg^b j^ ^j^l l*JJj b^-l £*o^r ^-^ 
oL^jj *Ja^« J^*^ J^rji &j*j^\ &\ Iq~J£ «-LaIj j-a ^jj^ Uajlj j^^aij jo iUlS" ojj^sjj 
Jj^» JUpVldla Jlaj jl JiaJI JJj jl j&yi Jaii *AJ^-j *^i?^A IJu*IaJ?j .aJJI J^blj 
^.^-Jj JS" jJb»- ^buj ^Jbx^ <dll J^l jLJ^I ***»?• (J Obj^^JI jj& ^Jl oJLjJI Jj^k jP 
a^Ap jAj fr^Jj J5* JIp fiJu^5 j*a*JI Lg-MJAj ^kjlj^U 4ijLfej J^rj j^JI <waVy ^« j^oLw 



.^1 ogud)t 
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aJjJlJI oJJ6\ 




Si 




.aJjJlII oJJ6\jv\j 



j\jy\ i*jj *j£\ jLouii 




.4-oUtJI oJl*)! 










^»JJJ J J pj-^t I J 









!#JUaJb j( ({*«& *tffc j* j^tf of 4& *kbw V 



IJlft jljil aOP Ju*i cl^P jLJ)U ^P V jdl OUj^^JI J^I^A (Insulin) J]J>^Vl jl 

&j£il 4wU«l jd*\j?- ^J Ojjb ,U-b &js£a *-L~ol J^J <J ^ifiJ J <jyta S^LAJ &U^W 
j^ C-^Ssj iLjjb jlii J I JU ^i 43jj ^lP &js£a jLjVl \a\jI £bbta 4»l J I cJjSsj J I ^>UJ US" 

^UjJI ja Js> j^i lifSj^J^\ jl Js> J*b ^S"l a*> If jVl ^^ &LU-I 4j>Iju JiwjJJI ^^r 

cj-JJI OljLJU J Jjtail <j~&J l)J*^!I lJUfc •bJl jljLAo J^o d\ *Jg£*J Vj 4jIjJ^JI ^JL^alb 

. jkllj JiaJlj ,JUil udl** Jp^I I jut ol 

L^kc ^Jl 4jljjjf ^JL?-j jLJ VI jt-**^T J Jj^ll 1^ ifSj^J^il jL?- ^JJI jA dJL?-j 4JL!I jl 



^\Jj**J 1 1 £)j#j& 









T 




, E l^j^ J it LMC ^ LjC ^i^^ m m ■■ r* ^ -' ** ** * *' 

11 -i 3 ■ ^ 4 ■' 4 ¥ p * P1 p J '3 m "s li ir ii 13 hi ji a Hi ** » #& W n » x 



?y?0 U>W J&l Oj^» Of 4>d 1 <>• <> 



«**" 



/• 




JjljXa 







*l 




j£)l Jl ^i ^11 f JJI J Ay±\ Ob/Jl OLoT jl 

cM* " b^ j^& < J&\ J ^j^J ^11 aJJI 4woS" J jtfij Oixi 
^JJI ERITROPOIETIN J&j>jjij\ ^^J.1 Jj^l J&l 
yy& l-w>U1I cJS^ll <J *j*A!l *JJI 7-^! °^kj <J *^ 

L^Ju aJJI j,A^ JUai c*Ua*JI c, Uxi J^l ^ISOljsPjlXa J 

ZjS i^S Jyo Js> opLjj *Ij^M ob^SOl dUt *bj 

.s-lj^i-l aJJI ObjT 4*o£" JjljJ jt^i <bj^Jl!l SjjjJI J 

Jlas! jI^aII Ji?-bj oLkail oJy <>rJ^ b^ ^y US' 

J^ljJ #Lo^!l J£ *ii?# *£& ^JJI lJj^JI Lai .OjiHI 

^bkJI Jl J^ajj Jj^kll cMj jl <Jj* p~Jr\ J^-b <u^k 

^Lo^ll Jj^-^ia JcJfiij ^V o^JH ilj' <1)J^ fUaall J^-b 

^JLo^II jj^j dL^pl^JI Jo^jil b^l audita J^yj 

t}j?cjj jcj£3\ ja A^lill jj^JI 4k^l^ IgJI cJl ^1 
JS" <J *^j oULaII fiJiA aj^j- Uiilj iLojJI tiy>*dfi jij 

. J*SwJI ^^4JU j^mJI fab?? ^J/WuxJl 

?^'j (J^" ( f ^ ,s ^ l$L**J a^j I^JUpI *~o^- Jb^^-I jl 

I Ju* *Ijj j*p c^LuoVl ^Ip ^ jl LJp <t^^ dLli ^j 

jb «.Ip^VI J^?x^*j ?^j&jJI *Jfi^!lj s^t^ll j^oLJI 

^jlmiII je> j^ jl l^fb ^ Ji^JI IJufe dLbc b^l 

^UU S^IjVI oJui lAlJaplj b^l j^JI ^JJI ol :4jl>i^!l 

^JJ\ *^ JS" JiPj^UJI aJUI^a <u>-j j*^-l ^Ip J^*!b 

..(^jlaII Jj6\ Aiil ^1 Sj8 Vj J^ V j ) ^ JT Jp 



^JJIL.^-! 



^jjIjJI oj&^I cj\jjaj^\ 



.*^Jo ^b Ij^ij jl Ijk?-^ jl 

aJu* £j?c$ J#^kJI J^aj jl Jj^ (J^ll Jjy l$y?j» SJs> j& ^JJI ^JigJI (jl ojJjLo 4^^2*11 U&j^ljl 
Ja^- J <£dJ?j Jiu^ (Adrenalin) <>Jbj^l ^^-^t L)j*y* jjij ^*Ull oJu* <jl SlLojJI J^aj UJUP c^J^JI 
S^/igll SS"^-I j>*> (Jaij^tj (V>«/$$ll jlgA-l «-Uipl SS"y- j^J *JiIb JaJb^sj J I Ju« ^jljk SJb- £+~Jr\ 
cJill Oli^ JujjcJ^II j^ JjL^j^&JoUaP^I Jl ***2gJlSJUP J^JjUj^JI AjJI S*^ 4j*£ dU JUj 
o^bjj if^Sj^lj Jj^JI oLoJip Sj»*a*j j^ jujj US' 0%^U SJjIjJ! AdUsJI Jibxj U I Ju* c*JJI Ja*w?j 
o*.b&j 0j& J^-lj l)LJ| jJ J^IjaJI 0J1& JS" r, U^-l jupj <j^aJI oIjIJl)^! lffu*>L*?» o^bjj Igjs-US' 
.Uj^tA jl Ipli^jl bjyfe j IT A^u&\£\ *^>-S$?-lji ^loxuol ^U-j Ij^-SJIp 

^yu JU-I Jij ^^oUll Jj^^JI p^Jj SlLo^ll i^jj^dA A^ij dJUiS" LgJjS' *^jj cj*>L*?-l Vj IgJ jj*jj *^f 
.4j»jQ? Sib- Jl lgJj*uj S$JipJ,l ^Las-Vl Jl c-J&Jb ^^r^l Js^ J^^b^ij ifji&j*jtf\ '^* 

*L>*!I ^Ji^alb J»l Sib JSy 43Jia Jl <urjllj JsaIIj Jak£l aQsJI IJu* Jiw ^-j jb ^1&£^I jl 

S^jjIjJI SjtjJaJI jU^I jLd iJJjy^allj jkdlj Ji*i! <Jt!l£ 

MALCOM MUGGERIDGE JUuw fj^Jb Jjj^ 
J* aP^II ^^Ui S^jijjIjJI Sj^kJI 4J JL?-jj ^JJI -.jull AM^jlb 
S^b- jjkJI Sj^k) oi " :Jli jjla^b tzJibj Ji?tio J^j-JLi <Ul 
pjbJI c-^T jSji^s-JUjJLMa^^'l JjSiuoSXJaJI Lgj^fbi J 
oJia JJS aL«I oj^>- JSo^UJI JLj-VI (Jaij J}j~»j lJJ^A\ J 
."S^-IJl^jJ^LJI LgJLij^Jlj j^j^JbStJU ^ft ^Jl Sj^kJI 
(The End of Christendom, 1980, p.43) 

JaJI d\ dj& ^11 ^aj IgJ dJLi *^ S^u^lj Sii?- Lgjl 
j^ ^ LgJ jj^ai ^ jA\j ufilbjJI S^Jl^I SiijJI £*a!l SJUJI 

. Jbuj <Ubt^ <dJI jb- 
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Js> ^3li \Sj> cJlj b^l j^i l# Lefr J^-UJI plijJIj iUi)U Sj^j fi^JI dike 

p j** lS^I JsgjU-l J** ^s^J I4J i~«Jb SjUaJI alj*li fi^ll b*>U iJlj^J &yw j£c Vj 

.LjAj L)jlj^ Ufoj J*^*j ^Ua^lj J-woLj iL?- <3o^j*^J ^jb>~JI 
J*?- aid 44J 4»Ljj V ^JJI <uUj 4jjJ^j o^-j Stal U3b LJ^Jaj Jbtfj <Ub*~o <d!l &\ 




^^ jupj ^l*- ^l$* ^ I4J &J\ 1^ ^i 

Ji*£& /-«iall JI4JM J^U- j* *^lj*r ^ (**i-l 

.SjJU ^lijJI JSUjJI dJLft 4* 

44 /*£lj4-l olft J* odlll ^ *ai dlb JUij 
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,Jp diLJI J-a jbJ VI j£oJ c-woUll cJ^II J Jj^j j4jL?o 4aUJ,Ij jLJ VI a-^" J OJii 

.SLM jJ 
dJu* V^!j 4JL/VI 4Jpli!l ^bu^l jLU SjJ^y OLU-lill 4£j~o S^bj <u£c J^lj rpl ^! 

.aL^u^a jj^uo SLi-l j I Jj <w***?&3 1*^- UJsj o Li- 1 jj**J &j$>j 
ja r, \j~*yi> »j& Cj[?jj\ iJUji .j~oJI 4~^b*- LjJ jl OlcjjVl oJcgJ j^Uai-l *-al j^j 
Jl _b£ V IgjVjkLJI Jl ^^Jl ja dycA ZLkJ\ jvu Ul^-tj *~c*JJ &jUsll OLJUaII 

.£313 cJj4£j*JI 

? IgJI -.b*j V Uj k^JI Jl _b*j> U iSjJu" ul& 
Ldtlj +~Jr\ J o^jll JUiSlI ^J^jJ OLlUill ^TH ^db^ c^ ^J^ ^ JiSjll j^ 

fjj\ JS" UsjIj cJUiVI ^j^j ja kjMI ^^^JlJ ^^oUil cJijilb iUlS" &lj^ LgjjJ jj£» 
<u hJji jl j£c rji Vli .4u*o obj?- IgJ iWjJI 43L*£ll o^Ul&JI ^j^> jujj j I g&~*j 
Jiw <bji-l oJc^j j^Li-l /%-^aU ULc L-oLo £)JVI J^ 5 Oj^d tl)l ^j-^ ^ 4^b>- 4^tj^- ***i 

.<U 7i*?x*P s-j^H ^iji l)I S*^ U^Ij ^L-oUll &ij£r\ ^£j*i 

c*L£ I ill j J^T ^jJIj JiaJI dJUb* V ^Jlj jgi^Sfoj 

+«**■ J>b OJl£ ^Jl 4jLo*£!I O^l&JI &6>j«i 4Jj>~« 

uj-^j ?£**>bil L^aTUI J 4^Ull ObjJH c^Jy cAjTj 
OLcjJ VI ^^rj S-^J^J V*^-l J^ OljJJIj ^JL^all Ojji 

?jLjVI SL?-jIj^uoV 

4alJU Jjj~j o'j^"I ^*^ 4bwoVl dJlA ^U (w^£ Jl 2^^ V 
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/%-%*?- *^x^4jj JJLcj ^tyJI ^Ijllj +J\jlr\ dJia j,<ajy <j£!j Lj^ jUaJI jybJI c, Ij^l jLJ^fl 
<jc*~jI *-^l^i-l 0J1& ^^-Jj Ij^-S" \Ja?- J6Jup J^iJj 4j»j^jJI SjjjJI <J J^"^jj jLJ^fl 
JjLij u^j'AI S^Ull (ANTIKOR) kUI ^Ijll gsu p lijJI b^U jl c (ANTIGEN) 

.LaJflSo ^o jl IgJp cUiiJI X^^Jrl ObLail 

£«.JaJI Jo^j?-jll (%-jl^i-l j-« ^3*^1 oLu ^ytf Lgil ijA*JH obUall j^jLi?- *j*I jl 

.J.ULIJ 

ku^ail o^lil jP o^& LgjjJ UsjIj b^-l ja l J % 2 % 2\ OU* S jyu£ 4JL?- J^yoUiS ..L^&P 
^JJli *~i-l J j^-jj ^1 ij-J-l obUall JIp ij^JH obUall jsycj UjnpI^Ij ? J**ll J 

.JJ ja Lgj jJj i/<JI 4-tj^"l ObUiJU l^iyw oj^-lj 4Jj*Jl!l j£» 

4j»Ij^ ^Ip Uijl ^ji *^JH J S^j^-jll J-j^aII S^lil ^iyw UT 4wo~i-l obUiil &\ 
+~Jr\ aQsj 4dyto Jl aJ dUj*^ Lfj cLfij J&JL/^I flJLft -.byb *Jp ^j LgJ o^Uall texJLo^fb 
JjjkJI 4^&J jUsjI J^Jj uaijll IJla Jld ^JL^aJb te~jJ> i £j; ^i 4*L&jJI jj2 ^jl^-l il*JU 
^Ijll As^- j^j^jj J#^k jp dUij 4uw^-l obUall j^Ua^ »-j-S <j l)>L^i Ujlp JjjL* 
Jp.i J^j jkilj Jiall JlJaj -jl£ rjj-^ l>j$** pBj& e^^ Jp ^i-l J Ljyi\ 
jJ&ja J IT d~^- 4*yjjlJlII kJaJI *LJUJ iMI r^^' J&-\ jtoj (ALI-Demirsoy) (jj~*jy*S 

jJb*- jJ ^ IJ^^Ij JU^Jb tij&Jvu jjl&JI ^t^lftJ jUa^l l)L$ (jj^ijy**.* jyjo ^J /<y US'* 
aIjl^uoI Jj^ jp J^ajJI lJLo j^ljbtj c^j^p (3-^ ^^ r^ il^j^ M^J ^^"^^ 
Jj (jaIT LgJlT ijU-l oJia) jt (jjkJI Sj^to) Jiw 4j>^lajJU S^-LJI olj^ydlj 4jb^ll JfrlilVl 
Ijl?- p Ijj jjJcw jpA^sJi (Js^jJ aJl^uJ jaIS' 4i^ jl c^i^Ip jnp oLalJi?t^»l J^LaIVI oJla 
d~?- o^UJU Sjli-I oli^all ^o LjJi ijU-l Ul ^rjl^-l iUJI jp oU^Uil j^ *ujJj hJ^uJJu 
ja {)j&i L gi\ 4Ji-l j^^la^j*^ <Ul L A~ki\ j^j cULc L^j jP Jt*J obj?-jl oUjJbto l^J Jj^j 
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(O)b^ 






o^Udll CjU~*Jt\ 



-bub Ajij (o)b*A?- 



EijJ-l ObUail 




JJ j* *XoL^-l J OJi£ ^11 oLIjup^I jp oljU$l Jzki b^- i)La jl jj*a£ Ja 
O^Ij Jiw **JM (t^-lgj 0>t Sib- &l pjSj JU£ cLjJ j^jljkll Sib- j^Jj (.*~?- J (t-£ljJH 

j*i j^jljlall Sib- uUaJI ajJI ob^T) p I£jJI b*>b- jbu U-u?- n—JH (^IjA-l Jyo jl »^l 

p j^ol J O^bll *3j* ^Jl£ <jl b^U-l OJU* ^P e-^sji (-.lijjTU) ^^k^J La S^lijJI b^U-l oJU* 
j.aju j£ Objlall ^^ b^l oJlgi .JU-1 J Jjll Jl 4j*Sj jljJjJI Jp ^L! j£o? cij 
Sj^all aljll ^Jajj bj^SLlI bl& **& f^\j^ <j^\ A£\ ^~~> OLLp J cJiJu*- ^11 Oljydl 

j^x^j.1 j^ jisOdiii Vjis^yiis^j Vi c-^^ojii^iuitij cSjjJiiis?s^j^i igjj&^i 

J Zja JjV o Lias* VI o Ju* ^Ijj (.. lijjTHI ) b^U-l j* lj*aT jl ja s^^JI j£> U j£1j 
(,*~Jr\ ^ oj^?- Sjp-j ^Ip Jj^Sjj^I objlSOl IgaLkTI ^IjIjVI jl c-uJbu u^S" clgjL?- 
cJLb- ajji Jjl j^ Igj^TIi J oj^a^ Ob^Uil o Jia jl ?p j^jll I Jia J Sjilj S~olj^ cJLIj Ja 

^11 SjIjJlJI oljybll Jui> *~i-l jp plijJI SjJii LalJftpi ^Jdl^a udbJI oj 4! I .jljJiJI 




&jfi} U 9>>!H *->UaJ UJbP 
fl ^fc fjh &M\ <y £j*i 
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***** 








Jal^JI OJt?*j ul& ^yw 4*}U^I J^l oUaj Ujlp M*£» <u^ jl J^bo Sjk JS" jl 
0jL*>) 4»j*Jl!l 7ulL<al\ Jiti jlSCo ^1 J +~Jr\ J JflJ^ ^1 OJ^ Ujup JU-I dJUJ£"j 

4*U*JI sAa j SjJjLo ^-j^ll r-^"' lJ^ ^ *~*& ^Lr^ cir?^ u^j-^yl IJub l?***y 4-*-*>l ^j^tf 

.<uJjjj J-oaII *.ju cuJjJ Sj^aII ^a uyjj-jJI IJla «aj ^Jl olcj^li 
jjU^I oJigJj 0^>~~a1I ci^' r^! Jl l£^3* ^^ V^y (<j^jjnJI) uyj^JI ».bj| jl 

dJUj J6Jlp ULc (t^tj j^?t^ij ajJI uujj u&jj lj*S ZblzZ' Jl ♦S'lnJI J-^aj Ujupj ^SwJI 

cJfljjJI oid^! J^-Lp J^-^ < fo "jtj ^j*Hj rJ^"^ ^ *^° te^y. ?yk ^^° J^ tl^J jj*-^ *^ 

Jji^aII 4^j U-i L^jJ^pLJ, jj»y»-VI ^-JcuJj j^jij^JU $.ljjJI -r&l Jiw Oyj-^l ^JJi *^y T^3 

■jy&ij j\jy-ti % iy&fey PJ&J Ijj5 O^U-I ^j^ Jl j*a*ci oUlpJcuo^b ^yto 

"?t^j" j "*Jfijjj" j " +^tb "j " OUjJUil J^jJ " L^aP OJi^) ^Jl OLjI^JI jl j^mJ *^j 

oljJJI jlgiM jl 4i dLi V Ifj cUgJ Jip *ijjj*J> V ^1 oljJJI ^ ^0 jjS^j jdl oLc^ Vl 
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;'i"' i# .v 







,1^1 jijJ! L.^ *UJI f Jdl b^ 
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jjkii a^ Jik# ^ 

jjj^i <jl (fibrinogen ) <j^^jj-ua1I Jj^ps^ AjJb ^JJI Oyjj-vJI jA (trombin) <j^jjnJI 0! 

.aJJI Jal£ J#^ jP (fibrin ) 

c>**** l)I jJ-l jSl^ll p Ikuol U ajJI Jabsi ^ L3b J^u j IT jJj cu^jJ OjJu>- ajJI 

l?z*ijij. &j& /J^ *lb*i jj^ Sjj^ ^1 <J la^jj^I *^*jd ?ob*3 Sjjj^ill Jup ajJI JaJLc 
JSwj ajJI J jl?-jj» V "Ojlj^o" J^lp jSOj ajJI Jabf Js* jl^Lj ft JUi O^jjj Jl 4J>*jj 

j^9 "Ojlj^o Jbolp" JpliJ "(akselerin ) jj»j>L**S'l"<U*rf>ly i -l cwtj* ^bA bj&i l)I S-^js^J 

cJflj^ cAdj^t &Uail 4?v%J VI *« <UpL&jj Lfy*jy (Jl u^jJj^JI J^p^-J "ji-$W^" A° J^^l 

.JUijsP jjjL^TIj^ 4U& ^Js> ajJI J jl?-jj» jjjjJLTI jl Ja^^U.1 j^ c^JJI 

Lfy**y l)I f£'&£ Cr^b (trombin ) {ju*&jti\ j& oljJH ? Jpbbi <^^i ^^1 L* jil 
^j?-j aJUp <u%L» i jjj^S^S\ _& I jj Ijj^ L-^JU Laj klJull ^JaJUp £LJLJ l-^jjnJI (J<Jaib 
*^-jj Ojlj^o J^ls- (jije J& Lw^y^ji J^"^ *~ S^rH c^J SJUrl ^j^j /M A*j£-\ 
^Jl^J^Uj^All oLJjj^JIdJUi *u> J>bj j^L^TVI £\jjp*sj ^J&j ajJI jSL^U5b juojj^ll 

.^kJJIjL«-l OlTy- Jiw alky VI &|p JolT^-ii^S^j aJJI 
coJL?-lj Oj^>!j ^4>^J frg-4 J^"lj J^gJ ol-^ j-° ^-^^ 4kJ^ll ^Ij^-Vl OljJ^P JUpU 
ajJI isJb^ ^ijfej LjJ Lc lyuJail ^?«j 4J-I ObjlSOl J I J^-Ju 4ejjlaJI iJaJI jUaJ I jS3j 
LaJ^-I oLp ^^Je b?j Jj Lf^ J^-lj o^" 1^1 \£^ JM^*^J o-^V^' ^-'^V^ Sla-2i>« Olc^Vlj 
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.%~*> ^J^'-ft* 4*1*1 O^ c£*^' f ^ ^^ f ^ 
JaIIj JiaJI JjQaJ jP -.jL?- jjkJb OJ^j ^Vl jb Jp^Vl jl JUil IJJb J ^y 
ida3 Vl 0U0 Jj»^k jP SlJ-l 4»jlj^uol ^U- Jaili SJ-1 OlSl^ll aL^-I jIjnP aL^-Ls cjkdlj 



.*JlJI W Jp J**U W-*ty <£j^ ^ Wj^t di^s» j>># -. jJt-l v^jJb- JbP JpUsS 



£j^ Jl <JjUI fJJI 



La _ JJ- OJL?t» LaJUP 




jybJb Ojlj*^ J^l£ a jib 
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?3a&M JU-b &3j> f&\tr bf £j*J*? Ja 

j.a^sJj ^1 jl dUi JLp Jlsl I j Jb-lj cJlj J Sj^iT JUpU aUJI JLp SjJlaII <Lk*j UliaJ dike «il jl 
L^aj 1 a p UJdl jl^?- Ja^ <u£c cijJI j^flj Jj 4jjL*» Sjjib J I fJar^j «il j4^Jbc ^Jdl J*l^JI aQsJI s~~j 
ojjis JloP-b ajiLi <G I ^Pj (CJ^\ SjL**» p-Waj a I Sjlil /^ IJ^"' ^<^P-i J' J J^ 0-^^ 4Jj^.».»j ^jiill ^J +&?lj 
jl JSjjiT frLib ajib jl » .Jfl r^ >j jLJ^I jl 4^*>U-Ij tc, bill J JUj U Ji' jt^ij <Ul o^ J^jJl o*^ J 
b*A?- 0^ <^0* J* cJLp^M 0^ S-^jJl J^bJI life i\jj oflij ^JJI nil J 4ljL?- SjjJ dUb* <Gj£) Jb-lj 

. jtfAj L^m&m e->UapVl 
j* Oj^t ^ La^Jp xL ^Jl oUap^l b*A?- ^j& All J Jyal^sll &QaJI I ia jj£o ^Jl j^bJI *j*I j^ 
U -jJj Jifljj Ijl?- j^ ^JixJI IJu* jl cb*A^-l 0y JUaj^l 4iJ?£ ^jij Jajj 4JU0 jjJU &Uj ^^Map jUU ZjJs- 

.*L?-^M *Lo*T *Jp ibuol jjsJli J-mjL^jjsS'jJI ^*ull Sj^ frljj 

:Jlld~^ 
<Juflj L^?-L*^ U^jl i3Ua j I ljJL?o .bjj^aJ jjjAuy^' iJs-jA Jj*b &U jl dJUs *^ 
IgJp Sj^sJj Ji'j jbwVb LfUS'b fejjj* O0J^\ a Jlfe jl L^j^vil jjj l^Oj^l 4?-L*« 

o%^jJI ^ap^l?b ^jVloJia Jj^tJJI J^^l Jjljj^l oJ^^J^j^jj ja^Toj^ 
*kj|j JjJj &lll jV JuM I Jia Jup jll J Jjtf-I aOaJI I Ju* ^^uj Vj cL^-Uii J Jl?-jj jdl 
pj»\ji J lift?- <^l OJi?- j I ^fc^t^aJI L^UI J j& 1 jjj cJawiib L^TUI J Jl?-jj 

^jojl?o v(y-i Ha jSOc^u^^-ty-i !Ju*sJijPcJi£) «ii jji^jj^ii^LiJi 

.^LjL^uo^I j^l^aVl j^uj jLJ^II j^^c Ujup 
Jj^jUj -t^L*?-! ^J jaJ? J^-^ (%^j oLL*JI dJife ^w<k^- jl J^iiaj j^bJI ^JlP^ 
OJi^^l JUpVloii%oLJU*JloJUb ^Ijj jl^L&M JjS^jdlii JLp bUu-l *-^L?- 

c^LjIjJx^JI ^JLsaJI 4?s^ OJi^ iikjlj jjJU ^lll jl Jjplti jjkJI iu^kj jL^I Ul 

b*>l?- ^-stf Jj^j jl ^jj^ y^" cJjJj ^Hl j^ y^" jU^ SjJxp jl dJlii j^ JaJL^aij 

<&j ll£j$>\ jA\ Ol^dlj Lgjlj^j l^JlSwl j^ dUij oUapVl 

4k^.l^ Lg^j Ifwlll ^1 O^Uaj^l jULilj^laj Jj JiM IJa Jl^- 

jl J^^ll jjj (jy>e& j\ Ofi?- Jj^ Akjij JjJj 4jU 

^jjjIjJI 4j^I jUajV oUIp-sVI oJui 

fr lpi^l *uij dDij 4Jip Vj 4ikw jjp 

4uJla (jJJo ^1 frb^xJI 4X^ jb 
Jjj^k JP CJj^J ii *>lia J j . y ig.. o l 
4dJuaJI JJ^iiJ yj 4i^lP OjJl?- 
^a?- ^1 frb^xJI La^Uj cJ-^jj 
^i^lj cfrl±U*)l % 4uJdl JjLa 

4oJfl^)l SjJLflll c r ^-U? jl &*^lj)l 

^A jj^ad % ^UJI ftliaJI lla Ji" ^Ijj 
fr L^ J^ (3^J ^^" J^J ^^r^ 1 ^1 

SjUi^l JiJ io^c a^ii ^JJI rji ill 




^SwiJI oifc J*A?- oUjJUil J^L> jlj^uob JJJ&jj L&lJi &j* JIp jLJ^I *~*?o Ja*£ cJUaP^I 

+«Jr\ Jjl j4 Juc SJb-lj ibT JSw Jp il^uVlT c*~J oLapSh U^ jS3j *LapVlj jil <ju 
.L^a^wyuij Vj (a, Iji ^1) OliL^a L^j Jl?-jj Jj yS" cOliLil oj>*a$ Oj^-I Jl 

j^u*jj oLaP^I ju JjLJI J 4?-LJI Jj^fc jp j^-^l c r **a*JI Jl oUjj^^I JjJibj Olc^^l 
Jj 4JIj j^ Jil oJu J *^4JL*II aJia jl jj*a£ Ja .Jbll ^*waJI Jl *b^£ll Jij J^U^^JI jLJI 

j3l£ll J^-j Uj <d?-lju ^S ^11 oJujlJI o*>\pL&JU *LaII j* j£c li Jsid Jb-lj jtjj! j^aiJ j^yu jl§ 

Jj J*aJ bAj c^y-Vl OUjiSfl ja <J V^l Js> gj^j dU^j 4^aS!I j^fij diJbtf ^ 
J^J aljpVl j-» Ju%*Jazj *)#£ LaHJ\j &-\J\ 4jJJ j*J ^\ jSl^ll jl 4?vp 
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<dJI jL*- olj j* *Jja oj*&JU$U JT al 



4$LiJI a la J^ j^SUJbj coUaP^I Jl >, UjJI J^ j^Ij^Ij oljlJiJ^I ^^uj J-^J JJ^y 
oIpI^a!! o Ju* Jl #Lo^!l J^aj Ujupj coUapVl b^ <jy £jH>\J £5Ua S Jb-lj 4bT j^aj jJI 

aUI sy-oLc^Vi dlft ^y-T jic^ap j^^JLoji objj^svi j^^i oic^Vi j&jj 

&\&y\ IJU* JSy kjai^l oJu* Alii ^JJI jsj cj^j &$j jLJl JT ca& l)I Ju ^ Laj 
^11 ObjJH ^^ ^JJI j^j t^H jSl^JI *^?- JJ^ry jj&\ J-j^L&JI Jal Ij^j V cJUSOlj 
?<^-ibilj jijJI ^^A&JI JpbtJI IJ^j ajSI j£j S^ljl V j Jp V j IgJjjaJS V 

*a ^Jlj **JH J^-ta J \a\J j6\ $%>*}\ oLLaII oia dike ^11 ^JLsaII c~*Jj 
JIp &b>-^l Jj£ts M jjkJI 4jtjJaJ jUa^l jl tJbdlj JiaJI IgT^tal aOP ^jjj^ai ^1 Jj^ 



D*f j ,v* 1^ J* >j h%& 
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jTjSL-f uJjT J^f (Cj^f 
(^uT 1*4* fj&i ^iJI 



Ju>^ ^Jl u^jS" J~^ oLcjil 




y^> 



<ju ^j^-jil h Ijiil 



4 ^ m &h ) I 





4-*-4*)i y^-i ^3^ 
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JH*U 




♦♦ 4 ♦ 



J&- jjb*£ 2 IfsSOj ^L?-^l J^b*- S^Ssi jA&td C^fc 4»^k5 ^j* ^LjjIjJlSI jl jjkiJI 4»^kj jl 
o ifc ^/-^j .jLioj lj -. 14 ^1 JP a Juy hjaj IgJjT Jl ^Usl flL^ kb JUJI Jl cue ^ &~Ju* IgJjT 
^jI^jU jlPj^^lp^l lift j^Jj c^LwJI Oli^UaJLS^wJ V-j^p ^lj* j* OUJ SLM jl k^kJI 
4flJjJI jjjljll aJ^jj jjSOl jb^JJli .J?-jjP4JL!l JJj^^SlljjPj *L^I jL?-o^JaUI 
S^S^ c^iJ lilt 4^Ls^ &j£j jl IgJ j£c *^ jjkill hjsjj .JUjj <Ul?t^^li!l JJI^I dJU %j& 

jl?-IjJI Iaju^*4jJUJI 4J^^I jl Ji4 l&^bul &l^ j^ ^kJI oi& <-**\yr o&*£& Ujup J*a!bj 

Jlp Jliaj .aJ-Ij^P OtSlSOl J<Ua IjL&u j&\ 4jM OLjIS^I Jij^jll Jj^-I f-j.w2.Jli c^-^l J^y 
Obsj ^1 s-l^-b ^jl^ll oJA }^ jl fo l auJ j 4jUIJ 4*oL*?- ^jlj^ jij S^j?-j^ ^jfi OljiJI dJJi 
^Ij^j^yu^ Jju^uj^ly-Tc^y jij^l 2U!I J$^-j^l^*iJ oljJJIoia jl ^ll^J^4A)b£l 

4?-ji Jl 4*>L*?- jjjibtaj OUI <J Jfi^oj J J-WWJ b^A^-lj OlcjJ^lj OLJa/vJI ^-^J^J 4wwoL>l 

. ^jjJ^JI jyi!l Obl^j JjJL^sj ^UjJsjJI oJift (t^lj^ Ju*&J L**jj L**> jlS' <Jjl^~l ^ ^Ma r J I I Ji& jl 

^Jlj k^SsiJI OLS'ltfJI Jl SJiiu^a j^XP *uob!l jjiSI j2bdl S^Jl^ Sjj^aj ^»^lal!l oJLft O^J? 
jl?- £JUp <ubT J JaJjll j^jbwj -j-tjj^ jJjLxj <u!jl " p IjjVI J^l " obT jjJu^ ja JUJI 

43lT *jJJ Js> ^1\ O^l&pl Jl jPJU dJLSi ^0 ^JUj c Jbuj <Gb*~o <d!l JJ j^ 4A)b^l 4J-I ObjlSOl 
.4Aikil OljjJdl OjJl?-^vvJ ^L?-^l <ju ci^'^l^^j^iJIjJj^J cJ^-lj J^j^M"' ObjlSOl 
^1 j*J "Uk^a ^Jl^" <UjT jjl^ji lj ^jjs* JJ^ ^1 JlP J£U*J 2 ^jjIjJI ^Ip^^I Ioa jl 
4Jjlaa &jj*& JjLj " 4ji^laJI c^Ua*" *-%*>b ub ^Jp /£j^"l obxSI jl ( j^- L^a?sJi j& 4il>vPb 
4^Lil ^j^l Ifl J^ jl ^t^aJI ^kuJ* 2 ^1 iL^o^l j^ JuJjJI ^j?-^ <u*& Jtljjl^ Oliljspl 

.4j^laJI jLj J 4j^Ss3 olyu dUJu JiwJ 
Sj3 -. IxAa ^tfJUJI jjkJI ?t^flJ iL^o^l oJlgJ ^woUll ^J^jJI fljj^ (t-WI *^l jl (c 5 -^ Jl^j 
Jlij Jtljjl^ J«l ^-w ; - C^JJJ-I JWI jSOj c4jbT J O^Ti lilt ^^uJI liftj .^a^SI jjjS hjiiii 

.j?-H\ Jjy ljl^lj<UPlj^ 
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:^aj LJ& hJaS £wjjjlJi!l *tpl Jl Co I 4~**jj J- ^ fi^^Ti c^J 

.S^a Jj*^ SLJ-I jj^fe 4jLT jp ^-JLpjwJj il^tj ^J UU JJJ&bJ&S\ j! ( 1 

.«.L>- if I <jy <Jfl-ivx)L! AL^jT "jjkdl 4m?1?- oUT" *j?rj S^Ssi *p Ju ^^JIp J*ta ^ I ^?-j *jip ( 2 

«LPJtf U j*isP SJL?-lj 4*ii *L^I <JflJk£ i^-j U! <jy Ol^vdJ Obji^- 0*A?vUI J I (3 

. jjkJI 4»^kj 

.4uojL)U3,8 JJ SJl?-j 4i?- j* oLJ IgJUS'b aJ-I obsl^llj SLJ-I jl jjlaill k^iai ^JJ 

d~?- J* &lz&\ 4J-I ObjlSOl p IjjI jA <ju*A1I Jl Jpttf jl SJt^lj V- 4J^- J^C <-^ J^J 

Jl O^i? Ui-I ola jl 4j^laJI ^Jtf ?aj^jJI Jl O^J? cA*T ^jj ."aSfl U^I"dJlt> J Jiusilj 
jjP j I ^-jl?- jyb* ^l dUUa JjSsj J I JO kuJall ^Jjje Jk C-ij LfeJl?-j ^Uail &**a ij^-jJI 
(jyl^JI J*Jb £Jj^ U£-\ oife J I 4^kJI ^&j?-~\ ^J*£, cUtliUaijjl^l S^Ssi j^y IgJl ^l (jA^k 
C-wdliLjIiJI oJla c-^^oti .IjIjJjJI Oli^Uall Jjj^ JP Jj JaJa^ojl a^wsj ^l ^rj Jji 4 juJal I 

. S i j^- ^1 1 

*-j*Ull ^uJ? J Jiuai ^.-wJlj cjjTJdl <ubT J SLJ-I J*^l jp 1 Jul j-tjjl^ jJjUJ OJl«j i 
jlS'j .Ijl?- 4k ^ >j ilj^ j^ eL^^\ Jj>j **?££ J^> CjIS* J&\% flj-^ap J SJ6U cJlS' ^1 4wJUJI 
jja^ll Jjjill Jua If^a**' o^j^> cJlS' jJI "^UlbJI jJjJI" 4»^lai j^^* o^ JIjj U i5lJjT JUJI 
cJlS' VjJ' O^IU-I j^y i5bAj .v- blj^ c*j*j\ j 4diU2lb cu«^ ji V- j^p blj* jl La^liaj 

^talj^ J jlj^JI jJlSij aUkSI 0*>Uai J OljJj-l ylSi* Jia ilixP^II I Jlfe ^jJ Jl j^ull JJ^ 

Js> o>J"l j^ 4^ As^j Jiw Ojb^ll j^y ^^c cJlS' Ljj*i\ oUlp^^l ola oL5)!j .o^J-l 
£& J j^LJI ili^pl c r ^^»- jj^IaJI J j\jZJd\ Ijuuo *>US jlkJ^I Ji^-j jiUi j^o ^s^jj 4Jb ^UkS 

<0*lijJ JwoU-l obJJI 4la^>l^ <Jbr *jj ijjJI jl jAj Jju UJy-T ^^Ji OlJI r j£Sj 4J *>Ui oJl^sjIj 
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ojit 



Olf^jil OAJi&'j 1859 
Js><+jup jdUj&il 

<jj*£lj OtJaA\ 0\jj*s) 

Jmj^»Aj[ JlSjdilJb 

05^laJl«JJ>-dUJ 

^IIJUbofdLs^j 



"p IjiSfl J^I"<obf jejjl J l*^ uJt ^Jl Sj^JI Jj .<lIp ajJJcJU ^^JUI Jp k*u ^ JJIj 



sLp»H\ ilp Ul^-I jJI c^bxjSfl j^k jp dJUij aJ A?r U 4**^ *0p obSOl <JJb* j^ Jaii ol^uo 
jjP ^Ijll jb JjLaSI s-Uo^M rt^l Jul!" :,Jj US' <Gbsjl *u& j^u*ib j^Jbj cjj^b j*->jJ ^^JjiJI 
flbjk SJd J^ilSsjjjkJI 4^k5 jP Jjailjdl Jfej . (1) "?t^JI c-^a JSLJ-I fjJu£ £)\ ftJauJ 4*j- I 
zy ^JJI JL&dl c*jI j^jJI j%P Ojjk^ JIaSI J^Jj cj^b IgJI J*£j5 J&\ vJUJI £ta^l Jus 
. <U*i3 *lilj j* J14*1I <-<Sjti\ lift Jia jj^fe ^Jl^Uol JbSbj caJ^"' ^iS'j 



j* JjlAlexander Oparin jjjbjl jJu^iOl ^L?-^l Jlp J ^jjJI ^Ua?-^! jlT JuiJ 
OlJ^I jjijJxJI JjiSI oLj*^ JSJuJlpIjL?oI <£/Hj cjjj^JI JjiSI JSLJ-I J^l cj*0j* JjU> 
£jill J*iiJb 0*b <Gl?ol j£!j c&^Lail J^k jP V- ^l^a ^b^l *Jai*J 4J-I j^P aljll Jl 
j^L ij . (2) "jjkJI 4^k5 J4<jilia *.taj~o4k& jpu 4*1^-1 J*^l jl":^l3Sjljj: ^j^ jl^ia^lj 
Jwm^jxIJ A-gjbxjl U/Hj joki <^Lwo ^iSI <u*ii J-t^kJI J Ijj^uolj jjkJI SUo j^ frUWI ,ib 
o^ 19 5 3 4uo^U*° J^^ ^Jy*^' ^Lj^s^I J^ cr° <^^"' ^^V^-^'j -SLs^-l J^» Jl 
^t<^oljUJI oJift As^jj JL^yJI /tf^lll Jl^J^"' c3^' J^t^ oljlp ob ^lj^ ^j^rj j^j^il 
J J>J0* ^Jl 4wua*^l j^U?-^l jpA^y ^Jp J^a^tji J I p Ikuolj c^Ualb Uj^-j Jl?-Ij jlSCa J 

. OLjjj-vJI ^r^S y 
tfi IgJLii oJ U jlPj^o jS^Jj aU Vl Jl 4<^-a Sjk?- Ol^uUI dUt> J ^b^JI oift Oj^pIj 
IJlftj cJs^vwJI jtfs^lll J S^j?-j^ CJlS' ^l iljll 4LA?- Jdc jSi i CU?tJI J 4aJl^uJ»l iljll 
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,J I £ Iji I jb J$Jvu J I <U*J& jJULa ^k^ I 4Ljk C% W Sj^ Jjyj 

.<4> jUjJIJJU J ^>l jj^UJI 
JjiSI 4LJ9 Jj^jjIjJI tftl^-l ^1 



OjL^JI Aj^?- 



O^b 



<J 







Jeffroy Bada bb (jj^pr LgJjU» 4Lfl^-l oJiftj cjj^lb j^jJI 

ol: "j^jS!!" flb£ oL?si^ Jlp 1 9 9 8 4uo ojJJ Jlla jw> 

:J>b U Jlill J^br j ^jj I Ji! I 4?- jJ 
cAjT ^j 4jb»-J IgJ Jl4 i 4Ly2*a ter\jJ <UjIJU J US' US' LJjU j jijJUf6\ JjiSI p ij3 jpxj " 

.<5>"?SLMoLb 



.^jJ-l^jijkJI AJbli Jlp 4jIj£>-I *Jl*Jj LJp <U?s^ a*U! JUJI U^ JjlSCa ^l <Jc^ji i*Uo)M 
Jfj^k jP p Ijj^I J^l" otwl ^JJI obSsJI ^l j* P^&i ^ J* »Uz&*i\ lift <l)l ^^ tlpiVl 
ol£ 4o*^loj SjS ^i£> ^1 4J-I ObjlSOl *bb lJUa Jl JlwU^J (^uJaSI OL^U^I Ajf£« J I 

^Loj^ill ObljJ-l JJ j*4Ly\ j* *^3 *J&^ J tell J^Jlai d^lj&l aJlpj yuJa)l Jaj^aSI 
*bj3l al^ii j^ UlL ^k2ll JLt \j£aj cSLJ-l JlS JIp »I£JI ^b^j jJiaJI Jf j~>^l Ji^l 0^ 
•^° 4^ J! ^-L^ OlS" ij^~\ Jl Jiw j* £L y\ jjjaj jl ^^Si ^ aJ^I oJift jS^Sj jJjJI J Lfl*ij~* 
dlb Jbu jlT <u^i3 Jijj\* Jf 3 yjz^ &~»^' "^yuJ^I oL^j^I"^* jS^c *^ c ^U l iJigJ 
^ ^/JaJI oUt^^l jLJ^jb^jil OljjJuj^Iajililfc":Jb U"p IjjSfl J^ I "<ubT j**p ^ ^(i I j 

jjjjb obHj ? 4jb>o^l OljjJdl dift OJi^uo cJlS' Jfl-jT :<U^ ^-^ l£^ Jl>Jlj 
^L?-t ilp i5jU^! j ci5jU^ Jiw Oj^aP O^lbrj ^a o^wo j^ jlSol Jl blaJ Jlj^JI lift Jlp 
cil ^JJ^J %j*^ ^IjJs^ (V^ ^^^1 jl L^^tt 0^ Ol^j jjjjb JbJ OUj jilp L g~}j& 
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^~~«^i loJjJ^t c, \jj\jj^e Jl col J*?r Jjy ^Lroljj^l olsiC^SlyU^'jU^^ Jbr^l 
olk-l j^p aJUJI jl^SlI jljjl Jlp ^JjdU Igj^jUi^wj o^jAJI j* obj olilj^SI jLJ 4U0I 

d\ ^1 - (7) >^lj 0^1 <ju *UI Jj JjjJI Jl S>Mio iljlil obM&l Jp ^Jjo oJlT ^11 LjJ}\ 
klgj ^\^\ jij^i\ jjiil JoLi-l Jlp Js> \Jc ^JJI jjkJIj Jjuq (^l-iTI ^1 iSljjll <jylj$ 
"^ytJaSI ol^J^I 4JT"cJ]£ li&fcj t y-T Jl J*?- ja L**£l\ oLiyail Jt&b flbliSI SjjkwoSlI 

.CUjJJ-I JUJI^lai 4£?-j j^JV^jl oJZ\i Ob jjP 4JI 

^LjjjIjJI"_^ c-3^p U jl "&JJ-I ^Lwi'jsJI 4^IaJI"_j Uj^ol SJuJi^- 4^kj IjSLoj ^jJxaJI jj^l 
llaj c^yuJaSI oUs^^l i^Jl^r Jl ^jjk> jyb* 4Jy-T J^Ip iJLa k^laJI ola c-^^-j r&jJ-l 
c4j>jilsil Li\*uy\ Olj^Jdl dJLljOjJ^L^ L5 ^4 ; ^jl ^IjJ Ol^^ Jj^a^ Jj^Jb JyaUJI 
. oL?JL! ^IjjJI ^L*js^I Jlk^-^vwJ jl OlpUJi^U j^ydl c-^^jCoI OJi£ oljikSI oifej 
oife ^Xij c&JJ-l 4wjjjljJI *~ol oi *L?-^I ^jJ jjkJI jp *ilJC> cJljU bjzl\ olfej 
uyJlT c^j^SI SJiaaIIj *L?-SM ^jJ $^?-jil VwwJH c^jTWIj iL&H\ jl J^aiJU 4j^laJI 
OjJl?- jl aJIjj oljik OjJl?- jyb ^1 JiCi£> jl ^Ja> i a!I... — Ui-lj juSCJI jl jiSllj 

4jIjjJI OljikJI J I jAj LLA?- LJp Cka 4^-Ijj *Uo^!l life jSsJj cObJH <~<Sji J olru# 
Tt^lj dUi ^■~*>J .*b^!l 4>° PJi J SJlSli ^1^ J^* (ij ^*^l ^Jj^ J-°^ ^Ij^JI J^ J^^> 
jlj JU*^ Liik jlS' U^a ^Ij^- Jij?TJb& <j\j kWLS C-^jTj^l aJLAJta DNAJI ^jiJ?- jld Ijl?- 
JIjUIS^Ij.-..cJ ^^y^aS!! iUJI L^P jyu 4jJUJI 4L^J-I olfej c^^JLo yi <J JjSy 

: JLi US' OLi- 1 Jlp J Jtl^^i I B.G.Ranganathan 
^y^ c^^ <& ^J^J 'j* 5 ^ *^! ^^ *^jjj-^aJlj ^jlj»J^ljyUA!b A^ci>4jlj^!l Oljikll jl" 
Ijji c^* jl jS^c *^ oljikll jl Tt^jj O^l 4aUJI j^jUa^-l ola jl .Jlj?-^l j^p-I J 
j^p jl IjU^UI jjSy jl <d Ju*^ JiiUll a^JH J^Ij^pj^*^I jl U^j^2?-jjkJI OIjl?-I J 
Jl ^^jj ^\j£H\ JU^-^li (.i&ji^j Jl ^^Jj» *^ JiJI ^pLj J^Ij^pj^*^I *>^i ijy 

. (8) "S^lbjjiJ^ jjP rt^tt t)l jl ^Jj-^J' J^"i 

jjisOJ ^wjn W <i>^ l^! ^i* ^bj s j^ ^-^"j f>*" Jl ^-^ ^^ ^ J^ 2 ^ ^ '^j 

^1 oljikil oJift jl n^j liS^&j ciU^U-l oljikll ^^r jj^ ooyl vJUJI jl&IjJJIj .^-1 
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hi^y\ jjb jLJ^II *^Jt- iU^U-l &\jj\ SjiklJ Jliw J-Mailj ) jL^I ^-J^I J <j^l*° ^^ 

SJU^ta 4JT jUill jybSI Ob 4jIj^!I Oljikll ?twi> jl diliS^ JbMj j£j: *^j ( jlt^JI j^y; 
Jaii UJl?-jJ SjjJ^ jjSi' jl jS^^UjjJu^^^tJaSI ol«J^I 4JTC0I .jjkiSI U^jw&SLJIp 
4JUp j I ^1 c'jjkJI"_j (V'^i fj^° ^j-t ^1 j&* ^ J^j (>***& cMjj'^ ^^LnPl ^*~*?- 

p^i cj^-VI j£*JI j^l^2*y OLJ p Ijj^I caIs£ j^£wM ObjlS^I jl ^Jtf 4^kJI oJLgi cjjkJI 

P Ijj^I o^j£ 4L^!I oi^j j^jJI jjj^^"' <f<y J! H>^ <1>I j^<d»l j* ^1 j^^l 4>° U^* 

.(JU^JI J* (JU^I OLa JjyCUol l^>" Jpsdl life jLJ AJ^laJI C r ~*?-j C5-L?-^I J^ &)k£l 

J^pdl Jj^2?- Sj^i Jl^k (Ja^j Ol£b>- jl 4JI&I p IjjI aj^-j J<~j *Uo)M life JIp btaJj 

J tgJ *^? £5lw*^lj cA?-lj^!l J* aS^u^o b*li*2 Ju^ OLjIS^ Jj^-j ^yuj Jlill J~~o Jlp 

oli obis' a^rj j^j^jI c<Ja?-ljj Jl ^jJeJbcJ^j *UI J ^Lju^jU oliy^cJlS'kljJI 
oJife JjSOj cjjftk Jl cJj£ Ji\J&-\jj cJlT kljJI Jl^*^ <Ja?-ljjJlj jjJall j* aTj^u^ ObL^ 
ojliJji SIpU^UaojI ^SJl^jj^ob jjSi* jl Ju^ J^Sj^ Jc^Ip Ji^L^ljsi^l Ol$jl£l 
."Ja^jll Ol£bM"^l 4>1U^^I OblSOl oJLft JlPjjkJI SUo jliajj cU 
ojl?-j IgJl Ju ^ As^jjbil oU^-Sfl J%<i oJilp jiS"Ja«*>jJI ol£bM"oJife jt L^ijJj 




ObjAsI -. *U Jp Jj^t Jlic Ij^i t>( 6^JI 
Jjuj Ol*UJ)U ObbJJI ^yaM 4>iiy» 

cJ(T f IjpVI ol^ c-»b oVjl^ 

^bwj l^ijA (CJ\Ath) Syr j ^sJI 

3*£AJ ^> ubJJ Jb ^JU-t ^j ^U)t 
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Cj\jp&d\ ij*+P \j\ Zijv J I Ju^! jlS'j cOljUlb Jj (ju*Alb jJl^> Zj££ c, IjjLjj sjy£ ^IJlPb 

,Jp J&j i ^^Jj J *^ I l^"J j**^ A*°kJ I &j^ I iA«Aa* A** I ^r Sjj^ OLJLjj Obji?- C*Jj%" I 

. Sjj^tf J-o^l l^J ^^ f^jJI 
^La^-Sll W.Ager Derek ^Sylj dJb^O jAj 4^j j j I jJ I S^ Ji^l 4L&M oJl^j ^Jj^pI Jij 

:^IS Ol^vd.1 Jp J ^UajjJI 
j$L^I j I r,\jj*i\ (£jz«~j* JIp ^lj^>iUir v- otylT JIp L!j^2?- ^ aJLJ^I LdSwa jl 
dJUbl jJI ^1 J& jj*i\ Jji Uj^ L^?-lj 4lli-l olfej c&J^il ol^vt^JU Lwa?t4j Jup 

.<1 °> L^.jJ0* Sjjkll OlS^I 
IJiaj .^Jl&^l JlSwSU aj^-j ^1 dj* sUi ^IS' *L^I jj£^ U e~2 ol^t^dl jl ^1 

Jiwjj^J^a *L?-I ilp IgJJ J3 Z13&- I oJiaj clf^Jj^t &\j& la* J^-*J Jj^-ijl Jj^ Sb*i l£~ {j*^ 

: Jjij ^ JJI Douglas Futuyama LcjjjS j*i*>\p o 

lil «.L?-^li c*L?-^n ^>- j j>%*jjJ JIaJI U^ J jlJjLo j!j>~j&jI jUj^AajjkJIj J^-l jl 

Ujjk> a*~j £>j& LgJ I ^1 cdJLSiS' j& i jl Sjj^ Ju^l Jip Ak^Jl <i?-j Jip SL?ti OJl?-j 

jjijSvJIj JiwJI iUlS'Sjj^ajj oL?xi Oj^e JicJlS' jlj c^j^rjJI Jl y d. ^o lJL^I jl ^ IjJl jp 

.(1 1 > XJ-1 otSl^SI oJu& Jia ^l^J I Uj; ^ JSC Jfi^ JiPj IgJ Jl^^ Sj3 J^ JU*A5 

Jiw j^?-l Jipj j^j^l ^rj J^ SL?ti o^i? ji aJ-I oLjIS^I jl c^> ol^t?sJ»li 

• cMJj'^ Jiixiu jlS' US'jjkJI j*Jj jli-l jA p Ijj*^I J^l J I ^1 (.jijpjt 

iJia Jj cjLJ^II Jwsl dUi% jA jjkJI 4j^k5 j-<^ jiliJLI £?-j^kil /u^l^ll /%-al j^ jl 
^-s^tll J c-Jilp ^jiJb ^-mJj 4j>- ObjlT j^o Ijjkw LiJ JU-I jLJ^II jb 4wjjjIjJI /^^ ^JuaJI 
J*^ 4^1 JlSw^ll j^y *yr j k^laJI l^^J ^° ^H^ ^ _4 JJ olJUjjkxll Sj^j cJ^^s-^JI 
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. ^j*wJ-J L& jA jA _ 2 

. Qdjf&j \ I j£j& — 3 

. ^J^wJUO J0J& — 4 

cOjii-l iji jl '' j^jj^m»jJIjwjI " +**\ JbM jLJ)U JIp^I JJH JlPjjkJI SUo jUaj 

jJLIj^o ^j^IJ I ^JliajijJ I j Charles Oxnard ^j tu^j I jJj LiJ jj^Jj^J I <Sjj* ^ I <j^ Ji' Lft l^r I 
-J-l jj&JI iJift jl s-L^"' ^ (J^ fHr-*^ tUJip^Jil j^ 1^*^480117 Zuckerman jU^-lj 

aH^ Jj cjLJ^I jl '^oja"*-m»I (ju^jjIjJI JJ j* IgJp jUaj <*->y&-\ *Jb ^p ^j&\ £l*-jilj 
A^LH ^Jt^Jj'^' ^r-^tj iS^J^' ^ j* \jjhj j&\ ,J-I jj&JI Tt^fi\ "j*J* " — ^ J^Lr 
lift Jiw ij^-j Jlp IJuTbj (t^ljiaj ^s-m? JIp JJiS' 4^yLll p Ij3^I oJlgj 4^U-I Ol^wtxll 
p lj3^M oJifc <ju (JjJ^ ^Mj <£' ^"J ^' J! v -*& ^ *^ J^" 4>&J t J^l c^jj^l Jj*U-l 
jj»U e~wJjljAj jjjJxJI jjiSI JjjkJI 4^k5 also Ji?-I Igj j$j\p|j\S\iJI J4JIJ-I oJifcj .4i)b£l 
. ( 1 3) "S^jiAa JjOUU-I 4«Jfli;.a tf*~jL*ijAj& Jl a Jcull flUUI J I" :^Sl5 Ernest Mayer 
(j^j^ijjjljwjl) Ojj^-I ^^S ^a jj&J L^?vs^ ^^yi lJjsHjIj^jI ^j^-i *L*JLm» i5bAj 
oliLi^^M <j£Sj c<uL ^JJJ Iji^-j-cyu *4*Jt£l J I ^l j**wuLoj^y& _ j*>js&jIj*ja — j*JLjlaj^y& 
J OJj>-j ii j*j£jj\jajA } j*%ljUj^y& j o^i-l ijJ J I c*~Jl olj^t?tsll cUJp LaJj>-j ,JI 
JA jtjf&J jfijA j* c, Ijit ^^?-j jA dJLSi j^ *a^Ij . (14) ^w>!l Sj^l j*^ Jj 4A)b^ jTUI 
j J .w* w ^ ^ J \jj Jj (J j^mjjLo j^jA *j* u^* Jl L^- OA?-jj L**J ^t*^" Olj^S ^?- C^Jolp 

• (15) (JU-I JLJ^I) j^jLoj^jA 

jJI 4j»^a!I Um2*1I oJift aUI j cy-^A! I Jisr Uajl?-I JjT l**p aJip c^yl oliUoT^I olaj 
Stephen Jay Gould jJjT ^ jA~**> j&j L^jIp^ Jl?-I Jjij jjkJI J Jijjl^ ^t^ ^-^"'j 

:J>b U ^jlijLa ^tab>- jol^t^dl Jlp J^Ua?-^! 

S^?sJj J-sA?- liU jil c^jJI L&-\ j^ij JC-Jilp Ji jLJ^Ib ifcJie, \jj\ S^cJlT lil" 
(ju^jlla^l^-l JUPdUi jfifj^^\j Lj^yA\j^jp*jly«J JA J^-l V<0in^ljll ? JLJVI Jm^I 
/ 16) ''l^l^4jjjk>^^4jl Jl IgJ^j^ J^J^I ^^o^JI IfMa^u 
LwJbuj La^l LgJp JuTUIj jLJ^II jjk> jp ^L> ^a3 J^s^-I J I SjLaJI tu^j^uj 

^1 Jl JLiU*J *^ JwoP *^l jA U jLjl^»-^l <ULm2JJ ij5 4i^l5 ^1 jjl^JI JA J0J&A r,jA njjjsJIj 

1 5 oJd ^jJr\ sj Cj\jP%pva Jip <Gbol ^Uajj^l jU^-lj JLSj^ ^jJUl ^>rl J^j .^^JIp JJ^ 
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fa\ syrj aJl^ Jl i^fiy Jj cj\y*?eb\ JIp J ( iU2?-lS' ^^JUJI ajS'j* <J <l)l UJp flU^lj^* 4uo 
^UjS' j^ (%A-^ ^s^JI fl *^ (Jjj^U jLjVI (juj ^j^Lj ^-j^iJI objl^JI <ju ^ U fl s * 4LJL0 

.j*£aJl^jjb 
dJUiS'j i 4jJ1p LftJJu ^11 &ydl p j^3 l^i -jil &ywJU <yL?- JjJl?- <JJb jUy-lj a13 
^llj ^LJUJI p jjill Ju>*iJ jUy-lj JjJl?- c r ~*?-j . JUJI JjUaj -.jl?- tftJju ^1 &ydl p j^s 
J c^l tU^j v-U^-VI ajUSli *L»-*VI Jlp U^Jbj .^bj^lj ^Lwi^SI ^^JIp £oU £tal Jl jl*uJ 
JaLf Jp JjJii-l ja «ji-l lift J a^jj . JWI JjU^ jP ^rjl^l 43^11 p j^3 Jffcf JjjJH 4db- 
lia^gbj jLJVI jjk> Jlp IjyMj (^LJbJl ) L ^U!I j*m**?*JI jl jjaJJIj £*oLJI 4*iU-lj^klj^-l 

:Jb US' JjjJH JSjy>-Vl Sill I oift JIpUJIju jU^-lj 

cj^i! U^j^2?- j£j}Ji\?- s^-Ji JS' jl *\4 ol^x^dl 4k^»l^ jLJ VI ?xj»jb* J^LvUol /^"j ^ 
• (17) "Jl?-Ij jl J^UjUidl j I SiUidl OL^jill JJb ^IjJa^flj <Gl ^-jjkJI hj&j j^jil 
jjP O^jbJb j^UI j,^ JJ ^a ^^Pl jlcl VI C~*J jLjVI jjkJ Uilll 4^aiJI jl jil 

. 4&J^S\il Oly>*«AI j^y J*^V 4Jikdl 

<j-° (J IjJ I iCjr^ I I i* ^J^J V*^ J^J j^ I j* I J>*£> ^ J^J I A b: J^sjO* jjk^S I 4^& J I 
clil ^LaS lJ^ jL?xjb j!j ^UaJ bjPi <j^*!l r,y*0jA »jJ Jb^j .jiVI ^J jl <j^l <J *■!>*» j*-**«JI 
sj^msJI IJaj Ajliu &jj*& <j\*!I <L>*J* ,Jp JsiLtj U *-m^»- j^ j*£*dl sj^alli cjUajVI 4ijfejJ 0^1 
Jij^-jil jUa^VI jT^a Jl JdJcj^jb^T OljUil Jl 4jSwJI JSij^-jil b*^-l Jj^k jP J^«J 
j^ j!-mJH dJLSJJ Sjj^ Jl l$kj£j OljUiVl a JLft jj^Jj *jj O^liJI ja iULo J^yj t 9til sy-j^ 
ccj^aSI jP Jj*c JjSy 9xil jl :^bLSj%i£^JLSjpr^\ ^fi\yc^i\ iJia Jjuj .jUajVljT^a JJ 
Jl Jj^^SI lJul A>ku*j V ^^-Vb jl c<d?-li r>^>" fc^H l V *j*aJlj cUU Jika <d?-b jl ^1 
jTjll iJia ^kwoljj jUa^VI fckutj «^ll j^Oj c 4<JLfe jTUVI Juil ^a jlS' Ujj cjUa^VI jT^a 
JaJiHI JUil <up^xju Uala^-ji Jl bx^ljj bl^-jUajVl lift JjT Jl 4dU?l c4jUa3l JuJuiJI 

U Ij^lailj *^JW l^ (^i!l s^^l J! Ij^l *^^ i<J ^° J^d Jl Jtlj^Jlj c^^^"' t)y" 
jl jS^c V Sjj^aJI J ^li^aJI lift jl ? J VI IgJjjJ ^IS' Sjj^aJI J b-j^jj ^lis^ ^Ij Ja +£Sj?~ 
h^t 10 Jua v*'^ t)J^**d Oj^jM' Jj^^ll JljUj .<1)VI ^^^ ^Jm^ J jj jiJb* j^*^- 1 ^J/^" /<>l 
Sjbj jjjjiJbJI 4JiUi Jl /<^"l Sj^ Ij^j I j (.+&JJO J VI l^jy ^^ Sjj^ $.li^ l Jp Jj^a?JL! 
Sjj^aSI cli^ ^-b ija J6jj*ai\ <ju ^>Ui ^^i iJUfcc (%->tt^tl u^ ^i!l ob^JI Jl (C^\ 
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4j^ a^j*aj l&jji ^1 Sjj^aJI Ul ^byVI £jLj 4Jjjji)bJI Sjj^all JjT <jl 4dU?l cl^-j^jj 

.(k^ObuSfl 

^xc V jQj &ji}^\ lift /w*^ <j jb*J VI r^J cjLJ VI <j^ l^-**~*^> ,JI Sjj^aJI ,j&U£>j 
4jtw? ^buVI 4j^ Sjj^JI JjT <jl 4dU^I c4s^b»- SjUaj alJi^uob VI <uJiU5 ,Jp jj^aJI SJifeU^ 

Sjj^ j£j£> jl l*bl ^XC Vj cjjjj **^ LgJ IS' a JLj ig^J- 1 jJ I ft 4J»jJ^a j Xj S jj^aJ I 4Jil^&3 cVl j*J 

£j& jlj JuV JjjjilbJI j I IjvolxJI l$3j& -J I Sjj^aJli 4 jLJ VI JvP Iqjj& ^j&\ Sjj^alJ 4J&Lia 
Ju^^j ^JSJl^-Ij cli^aSI IJa jl Jj^jjI^JI ^^t kft -l^bU^ j^ l«J^" AAflJ* jl fr/tf^JI o^*j 4JijJ^ 
Ji 43ydl J ij^-jll JjjjilbJI jb *-ftJ^-l +£jpA Jj c&^Laib c^sTI Ji <jyJI JJ j^ Sjj^aSI 
<Ja*r l JjjjilbJI jPJill jCgJt-l life Igjwj UJ c*iJlj t^a*y *« oljiSI c^u^-l ^1 43^La* JSwj 
? j*LS I j^ L^t*^ I y**i tig** \*& <J O Iji! I n^ty lJl£ ^j$- I I »Aa &jj~J& 
l^Jti <jyJI dJUiS' &^Laib <jyJI j* Ijl&o* Jil jL^-^Jaj» jl J^s^II ja jl LSo jil 
cji VI Jl ^L*Jb jSC? s^iJI j*A5j c^^Ualb liSCfe l^ii?> J 1 J*?cuA\ ja Iqjj£j ^Jl Sjj^aJlj 
jiVI Jl I^Iauj jiVl jlj^ 4k*>l^ l$*w£j 4Jj^a!l obr^ll JULvob a^j ^rjl^-l o^Vli 
oife Jjytzj ajJsj ^Jlj aJL^I JlJI jiVI Jl IgJl&j Obfjll oife kyb L&jjJu aji& ^Jlj ^Ja^jJI 
£ y& cjUa^VI frLul J^a^xji UJia J^a?o L&j c^il Jl jAtJ 4^b^T OljUol Jl 4Jj^a!l Ob»-jll 

. p, j .o.0 ^ Oj^ Jl 4jb^x!l oljUsVI oJia /kjl^ f»jA ?*il <3 ^j^rjil ^o^JI 
jl ^1 L*.j«a}\ aUi jA US' Oj^aSI aUi Ji^a jtil jl ^1 4^JJI LiJbll ^^ ^l^-l jS^cj 
j^»L^-VI +zj iJia ^a '(^"j^l Ja-s^l J ^Jl^ ^U^j^iil cJlT U^a Oj^aJI r Jlp JjSnji «il J?-b 
^j^* Ij^^S'jjl p U^> Ojrf^all ^P- Jjj^ll IJa *^tc +&£j:i cnil 4la»woljj Olj^VI ^^b 
a JJbo j L^?- 4j2^o Ijj ftl I A?- 1 ^ Oj^a! I (Cji~»J* J^^ ^ JJ <j^J c- jUJ I c-U^j^ r, U**> j I c4Jji^-w^> 
. jtil J>b jlkil C^waJI Jl4 t)l J^jll j^i 4>Ua!l L ^ t wwojJL! p UuoVI ^laJ- Jup 
^Jb ^Jj fr/tf^JI j*A^ l^?s-s^j I j jj^a! I ^^1 1J& Jj^a^sJJ L?-jJjj^JI C^aJ^Uol UJiaj 
Sj^-I jl.Uli-Jlj Olj^VI rs-s^jl ,Jp Jj*a?Jll 0>^-*JI OljJxP Jua ^»jb»- oVjlili Oj^aJLI 
C^%*J Oj^alJ ^LoL*%?- aJ^JOsj\ (Xj?"\ ^J^"lj j^/i (Jl p U^*>VI Sj^?-Ij Oj^aJI Jwj^*J 

oJi&j laPjLJI OyA!lj Oy^^l ^Vja JS' ^>?-j j^ (t^jJ^j .^tj^H oVjlil Jn^J *b ^j^> 
Oj^all oj^r\i .^tj^JI ji*>U J*>^JI ^1 ^"j^ j! ljVI ^^ J^jxil +zj 1 4oJlHI L?-^!^SsJI 
jijjJ^JI ^0 fr^^iJ U^yta djJUflj ^i!l Oj^aJI Jj>j jlj JuV OlS'jJJI j~*?-\ \& j* AP^wall 
j^jjl ibby j^J ^tj-^JI J^VI <dL&uJ* ^JJI Oj^aJI Ul -.j^jJI j^ 4wJta 4?-j^ jljiid j I 
jl sLpyj&\ ja i^ i5La jjSy jlS' 1 Jul J^s^oSI Sj^-I iJ^IL) dDLJ V ^bj^JI jiVli ^UJIj 
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jLJ VI ^P- JUa JUij }jp-jjaja*i\ I JLfcj (J^S &*2j& US' Oj^aJI J UtUd l pZJ ijc ?>P jl I JJ j V I 

jiVlj oyJI aS^j Ty^5 ^"jJ°. ^j^ p' t)^* ^j^ jLjVI ajo+0 j\^- ^1 ^& ij .j VI /<^"j 
oL^JLd .-.j*£ji l^*i) ^p jyO* j j^aJ I j *^%JI 4*>b- <JaJl^- <Jai£f iCjS 2jlj&- iJLa ^^Jj lN^j-A^ 



?9xil ^Jj-^aJU *^%Jb j^U-l jjjuiJI ij*u jl 
olj^l Jl **s~j j\ ^y J* jl>S*VI ^IjJI iUJI lla JiaUjj jtil J>b J^rji ^JJI j^ 

? 4p jJI jjAjJI 4?kjIj **«j j I Sjjijll 4Jji^j»wJI ,JL*>jl I j I j jJa! I 
Jl c-J&JJ uyJIj ji'Vlj cJaiVl J SJj^-jll 4J-I *UiP*VI ^a ioldll ^Ljb^iOl oljUVli 
c r *sT S*.IJI j#^k jp 9til J l^yp Jl 4jb^isJI SjUiVI Jji 4jLT jjip *JUaj» jl sj^JL! jS^cj 9xil 

jl jS^C Vj/Vl |Jt£ jIUaf 44jfl^ iJLA jSOj c&jJ-l ^LwjS^I jl 4ijJ-I *bj*d)l J^-jl ^Vl Jp 

j^U- Alii) jxll j j^-jj <uV ? jxll J>b 2^j jl (jji j\ *Jj ^Ul li ^a ljX^ia (j] jUj^ 
? aJ&LI aUaJI life ^yy jl c<Jail jl jil jl 0^ Ji &r^~l jj^ (t-^JIj **~Jlj jUa^VI *Jas**jt 
uyJI Jl _b*j V -. jjii i(t *£M pJWI *UI <^ ^JJl — j^JI VI ja U ^ JiHI ^ IkJI IJu» jl 

J I U^.dUi j^ Jjyl jA UJ j^&JLI 9x11 Jl ^btfxji Vj *o**j ^ jiVI Jl -p-I^xj *$* j*o*j ^S 

jj^jj|jJlj9s^dJL!JJ4M^' b^l jloUaP^I ^a JiLioll 9x11 Jl ^*> V *j&ll aIIoJI IJufc 
. fllu/VI ia Jlp kl?-VI jp Salil jA ^^ JT J^l jl j>Ji> jjJJI 
* Jau*J 9x11 j^ 4^5vo oljs^^uo o^U5 . 4wJUil idJii-l oJla aUI LIU ^ij jl jLjVI J*3 
jl jLjVI JUijlgill jjjJI SjJl^ jljlSfl ^jlj t(^bwSfl jyt ) *^ JiCiJ ObjlSOl jUajl 

.<u!l ^s^bj ♦aJI o»lft ^^Ip o^U^xjij o^Jjj <Uj ^jUo 

j^Lj ^J^j vJWI JialjJJIj 4J^VI ^a L^aSLj ^Jiaj jjkJb 4^L?-I 4j^laJI L^ycuol JJd 
&\£S ^jjkJI jybll aIj^uI iL^jT Usui U^ycuolj ciLJUJI jlpIjaJI ^a SLJ-I J^b jbcil La^So 

c^Juil jp JL?xJI Sjjj^ Jl Jw?j^ c-wJI IJigJ c9x^jb!l^p SL9JL! (Ja^il olilJ-l j I aJL&jVI 
j>P ^^-1 Ob^kJ cup I US' ^-gsy jl JuVj c JiJIj JUJI JlpIjS ^a 4*aSU* ^yO* rj| 4»^laJb 
4j^kJI 0J1& s-Uj ^Jp c r ^9tPjl J ^l i5La j^Sj . jjSOl jT^a j^jVI jl L^a^y c*p^I jJIj 9^ijb!l 
JUJI ^Jp ajp&A <U b 4»^kJJ Jl^J ^1 *^tj 4WJJ J^^U^ji j^uSI i5Laj 4wJUJI OlJi?-VI 4^-lj J 

.^UJUJIj 
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jvaij ^pI VLsjI ^illl^&Jb *Laza Jj killl iLojjdl ^a *jb <Gb tfejs^ij j*o£i Olgi-I oifej 

.^u^kl! Jl?-jJI ^itll j>«iJI 4wjjjIjJI 
Richard Lewontin ^jJi jU^jj JjiLi US' ALJI 4L^-b OtgJH aJia ^Jjvu bL?-lj 
4j^kj ^ O^j-^l 4l^y*3 1 JLl I ij* j& j ijlijlfe kt«b>- <J Jwo^u ^JJIj ObJH *Jp <J Jr^-lS\ j$*%\ 

: aJp Jj>-j frj LoU <u*%fl3 ^cyu j j jkJ I 
l^LbUjIj &olll iiwdiSbj^JJ jlcVI IJifejliLolgj JL%a *L£b j^Jjj c^olibj^JJ J^" 
JU1I OpIjS j*Jj .iUJI J^AlIaJI AjJt- kaU p&ltoj kaU Oljwij *^aJ LU^ji ^JJI ^a 
jl^V 4JtjU-l Ob*/Vl JiO JjJ^^UI L»Pd (w^wo ^a 4ollb jllail Ulclj .cOjjUj 

.d8)"o|j^S!l^-lj Jljafc jl^JVI olj>^dL!rt^J jl IjuI 

i *UWI *Vj$J 4jOlil UJiiSb ^»pV| J?UjVlj 4jUPjJJI ^Jla j^SUj OLJlSOl fiJlA jl 

iljil jb J^ajj ^* r JI UifSj t Sill I jjP i^Zi iJLa Jl^-jj V 4j| hJaA\ aJia ubu^l $*>Ip j-cyuj 

oiiij^sij tU^SiijjjjsiaJiriflJb^i p ijjSfi j^oh^i lj! <j\ 'M*i ^ij^i f^j^^^ M-Ij^ 

^JJI ^JI^-IjJI uj?c& i^-hj VI c***J jLJ VI /<^"j jbJ-lj jjajJIj jb>sJi^!lj olj*iJ-lj jj^JIj 

j^jbo ^IfcpVl IJLfc Jl^ljJIj .jplj^ljOP^Ijj^^l^lS'iuuJ? JwaljPc-^^jSilll JLpl^k 
j£c V " |^jil JUbV S*J£- p^jljT jP JjailJb IjJIjU JyjijjIjJI jl VI c JUJIj JiaJI OpIjS ** UU 

."oIjl?-VI 44^-lj JI^a& jl ^JVI olj>^ixU rto^J j I IjuI 
kkUl 4L&M ^^j jt 4J JuV 4joU j>p ^lai 4^-j j* «L?-VI J*^l iLyaS Jl jku jLJ TJT j 

JJ ja C*iL?- ^I 4J Jb- V JiPj 4J*b* V Sj3 jyb OJl^-j Jtj 4J-I OtSlSOl 43lT jl cj^wJl^ 
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